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 ɋɬɭɞɟɧɬɭ   Ɇɚɪɬɵɧɸɤɭ Ⱥɧɞɪɟɸ ȼɥɚɞɢɫɥɚɜɨɜɢɱɭ  
Ƚɪɭɩɩɚ   ȽȻ 13-07  
ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 21.03.01 «ɇɟɮɬɟɝɚɡɨɜɨɟ ɞɟɥɨ»  
ɉɪɨɮɢɥɶ 21.03.01.07 «ɗɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤ-
ɬɨɜ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ»  
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «Ɋɚɡɪɚɛɨɬɤɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɛɭɪɨ-
ɮɪɟɡɟɪɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ»  
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № _____ ɨɬ ______________________ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ⱥ.Ʉ. Ⱦɚɧɢɥɨɜ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɌɆɢɈɇȽɄ, ɂɧɫɬɢɬɭɬ 
ɧɟɮɬɢ ɢ ɝɚɡɚ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ   
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: Ȼɚɡɨɜɵɣ ɩɨɝɪɭɡɱɢɤ Bobcat S850. ɂɫɯɨɞɧɵɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɚɫɩɨɪɬ. ɉɚɪɚɦɟɬɪɵ ɩɨɫɥɨɣɧɨɝɨ ɮɪɟɡɟɪɨɜɚɧɢɹ: ɝɥɭɛɢɧɚ 0,1 ɦ, 
ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ 2 ɦ. Ʉɚɬɟɝɨɪɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɝɪɭɧɬɚ ɞɨ V ɜɤɥɸɱɢɬɟɥɶɧɨ ɩɨ 
ɲɤɚɥɟ ɩɪɨɱɧɨɫɬɢ ɭɞɚɪɧɢɤɚ Ⱦɨɪɇɂɂ. 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
ȼɜɟɞɟɧɢɟ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɢ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɨɛɥɟɦɵ.  
Ɋɚɡɞɟɥ 1 – Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ.  
Ɋɚɡɞɟɥ 2 - Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɡɰɨɜ.  
Ɋɚɡɞɟɥ 3 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɭɪɨɜɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ.  
Ɂɚɤɥɸɱɟɧɢɟ. ȼɵɜɨɞɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ.  
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɑɟɪɬɺɠ ɨɛɳɟɝɨ ɜɢɞɚ 
ɧɚɜɟɫɧɨɝɨ ɮɪɟɡɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (1 ɥɢɫɬ ɮɨɪɦɚɬɚ Ⱥ1), ɫɛɨɪɨɱɧɵɣ ɱɟɪɬɺɠ 
ɮɪɟɡɵ (1 ɥɢɫɬ ɮɨɪɦɚɬɚ Ⱥ1), ɱɟɪɬɺɠ ɞɟɬɚɥɢ ɤɨɪɩɭɫɚ ɮɪɟɡɵ (1 ɥɢɫɬ ɮɨɪɦɚɬɚ Ⱥ1), 
ɱɟɪɬɺɠ ɪɟɡɰɚ (1 ɥɢɫɬ ɮɨɪɦɚɬɚ Ⱥ4), ɩɪɟɡɟɧɬɚɰɢɹ (12 –16 ɫɬɪɚɧɢɰ). 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ___________ Ⱥ.Ʉ. Ⱦɚɧɢɥɨɜ 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ___________ Ⱥ.ȼ. Ɇɚɪɬɵɧɸɤ 
 





ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɛɭɪɨ-ɮɪɟɡɟɪɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ ɜ ɡɢɦɧɢɣ ɩɟ-
ɪɢɨɞ» ɫɨɞɟɪɠɢɬ 70 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 33 ɪɢɫɭɧɤɚ, 2 ɬɚɛɥɢɰɵ, 1 
ɩɪɢɥɨɠɟɧɢɟ, 29 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
ɇȿɎɌȿɁȺȽɊəɁɇȿɇɂə, ɇȿɎɌəɇɕȿ ɉɊɈɅɂȼɕ, ɆЁɊɁɅɕɃ ȽɊɍɇɌ, 
ɌȿɈɊɂə ɊȿɁȺɇɂə, ɎɊȿɁȿɊɇɕɃ ɂɇɋɌɊɍɆȿɇɌ, ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ. 
ɐɟɥɶ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɧɚɜɟɫɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɨɫɥɨɣɧɨɝɨ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɩɪɨɥɢɜɚ ɧɚ ɦɟɪɡɥɨɦ ɝɪɭɧɬɟ ɜ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɜɟɫɟɧɧɟɝɨ ɩɚɜɨɞɤɚ ɜ ɪɚɣɨɧɚɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
 ɚɧɚɥɢɡ ɚɜɚɪɢɣɧɵɯ ɩɪɨɥɢɜɨɜ ɧɚ ɨɛɴɟɤɬɚɯ ɧɟɮɬɟɝɚɡɨɞɨɛɵɱɢ; 
 ɚɧɚɥɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ; 
 ɩɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɡɨɪ; 
 ɨɰɟɧɤɚ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ; 
 ɪɚɫɱɺɬ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 
ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɢɧɮɨɪɦɚ-
ɰɢɹ ɨ ɚɜɚɪɢɣɧɵɯ ɪɚɡɥɢɜɚɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɢɡɭɱɟɧɵ ɫɩɨɫɨɛɵ ɭɫɬɪɚɧɟɧɢɹ 
ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ, ɨɰɟɧɟɧɵ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɺɪɡɥɵɯ ɝɪɭɧɬɨɜ, 
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɨɞɧɨɣ ɢɡ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ 
ɹɜɥɹɟɬɫɹ ɡɚɝɪɹɡɧɟɧɢɟ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ, ɤɨɬɨɪɨɟ 
ɜɨɡɧɢɤɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɧɟɮɬɟɞɨɛɵɱɢ, ɚ ɬɚɤɠɟ ɜ ɫɥɟɞɫɬɜɢɟ 
ɬɟɯɧɨɝɟɧɧɵɯ ɚɜɚɪɢɣ. Ⱦɚɧɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ ɜɥɢɹɸɬ ɧɚ ɩɨɱɜɭ: ɧɚɧɨɫɹɬ ɡɧɚɱɢɬɟɥɶ-
ɧɵɣ ɜɪɟɞ ɩɨɜɟɪɯɧɨɫɬɧɨɦɭ ɫɥɨɸ ɡɟɦɥɢ, ɝɪɭɧɬɨɜɵɦ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɚɦ. 
Ⱦɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɮɬɹɧɵɯ ɪɚɡɥɢ-
ɜɨɜ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɜɟɫɟɧɧɟɝɨ ɩɟɪɢɨɞɚ, ɧɟ ɞɨɩɭɫɤɚɹ ɭɯɨɞɚ ɧɟɮɬɢ ɜ ɝɪɭɧɬɨɜɵɟ 
ɜɨɞɵ, ɬɟɦ ɫɚɦɵɦ ɡɚɝɪɹɡɧɹɹ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɜɡɚɢ-
ɦɨɞɟɣɫɬɜɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɦɚɲɢɧ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɭɞɚɥɟɧɢɹ ɦɟɪɡɥɨɝɨ 
ɝɪɭɧɬɚ ɫ ɧɟɮɬɶɸ, ɚ ɬɚɤɠɟ ɢɡɭɱɟɧɢɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɪɚɡɪɚɛɚɬɵɜɚ-
ɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɫ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɹɜɥɹɟɬɫɹ ɚɤɬɭ-
ɚɥɶɧɨɣ ɧɚɭɱɧɨɣ ɡɚɞɚɱɟɣ. 
ɐɟɥɶ ɪɚɛɨɬɵ. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɧɚɜɟɫɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɨɫɥɨɣɧɨɝɨ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɩɪɨɥɢɜɚ ɧɚ ɦɟɪɡɥɨɦ ɝɪɭɧɬɟ ɜ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɜɟɫɟɧɧɟɝɨ ɩɚɜɨɞɤɚ ɜ ɪɚɣɨɧɚɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. 
Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 
 ɢɡɭɱɟɧɢɟ ɚɜɚɪɢɣɧɵɯ ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ ɧɚ ɨɛɴɟɤɬɚɯ ɧɟɮɬɟɝɚɡɨɞɨ-
ɛɵɱɢ; 
 ɢɡɭɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ; 
 ɩɪɨɜɟɞɟɧɢɟ ɩɚɬɟɧɬɧɨɝɨ ɨɛɡɨɪɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɭɞɚɥɟɧɢɹ 
ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ; 
 ɨɰɟɧɤɚ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ; 
 ɪɚɫɱɺɬ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. 
ɋɜɨɟɨɛɪɚɡɧɵɟ ɝɪɭɧɬɨɜɵɟ ɭɫɥɨɜɢɹ, ɫɥɨɠɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɬɫɹ ɲɢɪɨɤɢɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɜ ȼɨɫɬɨɱɧɨ-
ɋɢɛɢɪɫɤɨɦ ɪɟɝɢɨɧɟ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɛɡɨɪ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɫ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɟɣ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɭɞɚɥɟɧɢɹ ɩɪɨɥɢɜɨɜ ɛɭɪɨ-ɮɪɟɡɟɪɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ. 
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Ʉɚɤ ɩɪɚɜɢɥɨ, ɜ ɪɚɣɨɧɚɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɫ ɨɤɬɹɛɪɹ ɩɨ ɦɚɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬ-
ɫɹ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ. ɉɪɢ ɚɜɚɪɢɣɧɵɯ ɪɚɡɥɢɜɚɯ ɨɫɨɛɨ ɜɚɠɧɵɦ ɹɜɥɹɟɬ-
ɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ, ɩɨ-




1 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɤɨɧɫɬɪɭɤɰɢɢ 
 
1.1 Ɉɛɡɨɪ ɭɫɥɨɜɢɣ ɩɪɢ ɭɫɬɪɚɧɟɧɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢя ɩɪɨɥɢɜɨɜ 
ɧɟɮɬɢ 
 
Ʉɨɝɞɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɱɜɟ ɢ ɝɪɭɧɬɚɯ ɞɨɫɬɢɝɚɟɬ ɬɚɤɨɣ 
ɜɟɥɢɱɢɧɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɧɚɱɢɧɚɸɬɫɹ ɧɟɝɚɬɢɜɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɬɚɤɢɟ ɩɨɱɜɵ ɢ ɝɪɭɧɬɵ ɫɱɢɬɚɸɬɫɹ ɡɚɝɪɹɡɧɟɧɧɵɦɢ. ɉɨɞ ɧɟɝɚ-
ɬɢɜɧɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɩɨɞɪɚɡɭɦɟɜɚɸɬɫɹ: ɧɚɪɭɲɟɧɢɟ ɷɤɨɥɨɝɢ-
ɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɜ ɩɨɱɜɟɧɧɨɣ ɷɤɨɫɢɫɬɟɦɟ, ɝɢɛɟɥɶ ɩɨɱɜɟɧɧɨɣ ɛɢɨɬɵ, ɭɦɟɧɶ-
ɲɟɧɢɟ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢɥɢ ɝɢɛɟɥɶ ɪɚɫɬɟɧɢɣ, ɢɡɦɟɧɟɧɢɟ ɦɨɪɮɨɥɨɝɢɢ ɢ ɜɨɞɧɨ-
ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɱɜ, ɫɧɢɠɟɧɢɟ ɩɥɨɞɨɪɨɞɢɹ. Ȼɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵ-
ɦɵɜɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɩɨɱɜɵ ɢɥɢ ɝɪɭɧɬɚ ɢ ɢɯ ɪɚɫɬɜɨɪɟɧɢɹ ɜ ɜɨɞɟ [1]. 
 
1.1.1 Ɉɛɡɨɪ ɚɜɚɪɢɣ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɧɟɮɬɢ 
 
ɇɟɩɪɨɫɬɨ ɩɟɪɟɨɰɟɧɢɬɶ ɪɨɥɶ ɧɟɮɬɢ ɜ ɷɤɨɧɨɦɢɤɟ ɦɢɪɚ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 
ɞɟɧɶ. Ɉɧɚ ɫɱɢɬɚɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɦ ɫɵɪɶɟɦ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɟɪɟɞɨɜɵɯ 
ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɬɨɩɥɢɜ, ɡɚɧɢɦɚɟɬ ɜɚɠɧɵɣ ɷɬɚɩ ɜ ɫɬɪɭɤɬɭɪɟ ɬɨɩ-
ɥɢɜɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɛɚɥɚɧɫɨɜ, ɩɪɨɢɡɜɨɞɧɵɟ ɟɺ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɨ-
ɡɞɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ. ɗɤɫɩɥɭɚɬɚɰɢɹ ɧɟɮɬɢ, ɟɺ ɩɪɨɢɡɜɨɞɧɵɯ ɨɩɪɟɞɟ-
ɥɹɟɬ ɫɬɟɩɟɧɶ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ. 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɫɵɪɨɣ ɧɟɮɬɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɤɨɬɨɪɵɟ 
ɞɨɫɬɚɜɥɹɸɬ ɧɟɮɬɶ ɨɬ ɫɤɜɚɠɢɧ ɤ ɛɚɡɚɦ ɧɚ ɩɪɨɦɵɫɥɟ ɢɥɢ ɤ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɬɟɪ-
ɦɢɧɚɥɚɦ. ɋ ɩɨɦɨɳɶɸ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɟɮɬɶ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɤ 
ɩɭɧɤɬɚɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɥɢ ɩɟɪɟɜɚɥɤɢ ɧɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɥɢɛɨ ɜɨɞɧɵɣ 
ɬɪɚɧɫɩɨɪɬ, ɫɸɞɚ ɜɯɨɞɹɬ ɩɨɞɡɟɦɧɵɟ ɢ ɩɨɞɜɨɞɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ. 
Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɨɟ ɫɨɨɪɭɠɟɧɢɟ ɢ 
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ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ [2,3]: 
— ɬɪɭɛɨɩɪɨɜɨɞ ɫɨɜɦɟɫɬɧɨ ɫ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ, ɩɟɪɟɯɨɞɵ ɱɟɪɟɡ ɩɪɟɩɹɬ-
ɫɬɜɢɹ, ɭɡɥɵ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ (ɇɉɋ), ɤɨɦɩɪɟɫ-
ɫɨɪɧɵɯ ɫɬɚɧɰɢɣ (Ʉɋ), ɭɡɥɵ ɡɚɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɨɱɢɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ; 
— ɚɩɩɚɪɚɬ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ, ɥɢɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɜɹɡɢ, ɫɢɫɬɟɦɚ ɬɟɥɟɦɟɯɚɧɢɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
— ɥɢɧɢɹ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɫɟɪɜɢɫɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 
ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ ɢ 
ɚɩɩɚɪɚɬɚɦɢ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
— ɫɪɟɞɫɬɜɚ ɩɪɨɬɢɜ ɩɨɠɚɪɚ, ɷɪɨɡɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɡɚɳɢɬɵ ɬɪɭɛɨɩɪɨ-
ɜɨɞɨɜ; 
— ɰɢɫɬɟɪɧɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɪɚɡɝɚɡɢɪɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ, ɡɟɦɥɹɧɵɟ ɚɦɛɚ-
ɪɵ ɞɥɹ ɚɜɚɪɢɣɧɨɝɨ ɜɵɩɭɫɤɚ ɧɟɮɬɢ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɤɨɧɞɟɧɫɚɬɚ ɢ ɫɠɢɠɟɧɧɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ; 
— ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɥɢɧɟɣɧɨɣ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
— ɩɨɫɬɨɹɧɧɵɟ ɞɨɪɨɝɢ ɢ ɜɟɪɬɨɥɟɬɧɵɟ ɩɥɨɳɚɞɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɞɨɥɶ 
ɦɚɝɢɫɬɪɚɥɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɢ ɩɨɞɴɟɡɞɵ ɤ ɧɢɦ, ɨɩɨɡɧɚɜɚɬɟɥɶɧɵɟ ɡɧɚɤɢ ɦɟɫɬɨɧɚ-
ɯɨɠɞɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
— ɝɨɥɨɜɧɵɟ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɢ ɧɚɥɢɜɧɵɟ ɧɚɫɨɫɧɵɟ 
ɫɬɚɧɰɢɢ, ɪɟɡɟɪɜɭɚɪɧɵɟ ɩɚɪɤɢ; 
— ɩɭɧɤɬɵ ɩɨɞɨɝɪɟɜɚ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 
ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɧɟɮɬɟɩɨɥɶɡɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ 
ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɪɚɡɜɟɞɤɢ ɢ ɞɨɛɵɱɢ ɧɟɮɬɢ ɢ ɤɨɧɱɚɟɬɫɹ ɭɬɢɥɢɡɚɰɢɟɣ ɟɟ ɨɬɯɨɞɨɜ, ɜ 
ɤɚɤɨɣ-ɬɨ ɦɟɪɟ ɜ ɫɥɟɞɫɬɜɢɟ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ, ɚ ɤɪɨɦɟ ɬɨɝɨ ɜɵɛɪɨɫɨɜ ɜɪɟɞɨɧɨɫɧɵɯ 
ɩɪɟɩɚɪɚɬɨɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɜɨɞɭ ɢ ɫɭɲɭ ɩɪɨɢɫɯɨɞɢɬ ɡɚɝɪɹɡɧɟɧɢɟ ɧɚɯɨɞɹɳɟɣɫɹ ɜɨ-
ɤɪɭɝ ɫɪɟɞɵ, ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɚɦɨɱɭɜɫɬɜɢɟ ɥɸɞɟɣ. Ɋɚɡɥɢɜɵ ɧɟɮɬɢ 
ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɫɬɪɟɬɢɬɶɫɹ ɧɚ ɦɟɫɬɚɯ ɧɟɮɬɟɞɨɛɵɱɢ ɢ ɩɟɪɟ-
ɪɚɛɨɬɤɢ, ɢɦɟɸɬ ɜɫɟ ɲɚɧɫɵ ɜɨɡɧɢɤɚɬɶ ɩɪɢ ɬɪɚɧɫɩɨɪɬɟ ɩɪɨɞɭɤɬɨɜ ɧɚɧɨɫɹɬ ɭɪɨɧ 
ɷɤɨɫɢɫɬɟɦɚɦ, ɩɪɢɜɨɞɹɬ ɤ ɧɟɝɚɬɢɜɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɢ ɫɨɰɢɚɥɶɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 
ɉɨɥɢɬɢɤɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 
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ɚɜɚɪɢɣɧɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɟɞɺɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɚɤɬɢɜɧɨ. 
Ⱦɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɛɭɞɟɬ ɨɫɬɚɜɚɬɶɫɹ ɚɤɬɭɚɥɶɧɨɣ, ɬɚɤ ɤɚɤ ɩɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɨɳɭɬɢɦɵ ɞɥɹ ɩɪɢɪɨɞɵ ɢ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɪɵ ɩɨ ɡɚɳɢɬɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɚɜɚɪɢɹɯ ɧɚ ɧɟɮɬɟɩɪɨɜɨɞɚɯ (ɪɢɫ 1.1). 
ɇɟɮɬɶ, ɩɨɩɚɞɚɹ ɜ ɩɨɱɜɭ ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ ɧɟɨɛɪɚɬɢɦɵɟ ɢɡɦɟɧɟɧɢɹ, ɧɟɠɟ-
ɥɚɬɟɥɶɧɵɟ ɩɪɨɰɟɫɫɵ. ɇɟɮɬɹɧɵɟ ɩɪɨɥɢɜɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɚɜɚɪɢɟɣ, ɜɵɞɟɥɹɸɬɫɹ 
ɨɬ ɦɧɨɠɟɫɬɜɚ ɢɧɵɯ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɬɟɦ, ɱɬɨ ɨɧɢ ɜɵɞɚɺɬ «ɡɚɥɩɨɜɭɸ» 




Ɋɢɫɭɧɨɤ 1.1 – ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ 
 
ɇɚ ɪɢɫɭɧɤɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣ ɧɚ ɦɚɝɢ-
ɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɚɯ. ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨ-
ɞɨɜ Ɋɨɫɫɢɢ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵ ɚɜɚɪɢɢ, ɩɪɢɱɢɧɚɦɢ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɜɧɟɲɧɢɟ 
ɜɨɡɞɟɣɫɬɜɢɹ (60%) ɢ ɞɟɮɟɤɬɚɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɦɚɬɟɪɢɚɥɚ (21%), ɜ ɋɒȺ — 
ɱɚɳɟ ɜɫɟɝɨ ɜɫɬɪɟɱɚɸɬɫɹ ɞɟɮɟɤɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢɥɢ ɦɚɬɟɪɢɚɥɚɦɢ 
(26%), ɤɨɪɪɨɡɢɟɣ (24%) ɢ ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ (20%) [4]. 
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1 — ɜɧɟɲɧɟɟ ɜɨɡɞɟɣɫɬɜɢɟ; 2 — ɞɟɮɟɤɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɦɚɬɟɪɢɚɥɚ; 3 — ɤɨɪɪɨɡɢɹ; 4 — 
ɩɪɢɪɨɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ; 5 — ɨɲɢɛɨɱɧɵɟ ɞɟɣɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ; 6 — ɞɪɭɝɨɟ 
 
Ɋɢɫɭɧɨɤ 1.2 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɚɜɚɪɢɣ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟ- ɢ ɧɟɮɬɟ-
ɩɪɨɞɭɤɬɨɜɨɞɚɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɱɢɧ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ (%) 
 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɯɚɪɚɤɬɟɪ ɦɟɫɬɧɨɫɬɢ ɢɦɟɟɬ ɫɢɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɱɢɫ-
ɥɨ ɚɜɚɪɢɣ ɧɚ ɩɪɨɦɵɫɥɨɜɵɯ ɧɟɮɬɟɩɪɨɜɨɞɚɯ. ȼɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 
ɦɟɫɬɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɧɟɮɬɟɩɪɨɜɨɞɵ: ɭɱɚɫɬɤɢ ɥɚɧɞɲɚɮɬɚ ɫ 
ɡɚɛɨɥɨɱɟɧɧɵɦɢ ɬɟɪɪɢɬɨɪɢɹɦɢ, ɧɢɡɢɧɚ, ɬɟɪɪɢɬɨɪɢɹ ɤɭɫɬɚ, ɝɪɭɧɬ, ɤɚɧɚɜɚ, ɞɨɪɨɝɚ, 
ɛɟɪɟɝɚ ɜɨɞɨɟɦɨɜ ɢ ɩɨɞɜɨɞɧɵɟ ɩɟɪɟɯɨɞɵ [5]. 
Ɉɬɤɚɡ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɛɨɪɚ ɢ ɬɪɚɧɫɩɨɪɬɚ ɧɟɮɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɤɚɤ 
ɧɚɪɭɲɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɤɨɬɨɪɨɟ ɫɜɹɡɚɧɧɨ ɫ ɷɤɫɬɪɟɧɧɨɣ ɱɚɫɬɢɱɧɨɣ ɢɥɢ 
ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɨɣ ɧɟɮɬɟɩɪɨɜɨɞɚ ɜ ɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɬɪɭ-
ɛɨɩɪɨɜɨɞɚ ɢɥɢ ɡɚɩɨɪɧɨɣ ɢ ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ ɢɥɢ ɠɟ ɩɨ ɩɪɢɱɢɧɟ ɡɚɤɭ-
ɩɨɪɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ.  
ɉɨɜɪɟɠɞɟɧɢɟ - ɧɚɪɭɲɟɧɢɟ ɢɫɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢ ɫɨ-
ɯɪɚɧɟɧɢɢ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɤɨɬɨɪɨɟ ɧɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɢɦɭɳɟɫɬɜɟɧɧɵɦ 
ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɜɪɟɞɨɦ.  
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Ɉɬɤɚɡɵ ɉɌ ɞɟɥɹɬɫɹ ɧɚ ɧɟɤɚɬɟɝɨɪɢɣɧɵɟ ɢ ɤɚɬɟɝɨɪɢɣɧɵɟ, ɫɨɩɪɨɜɨɠɞɚɟɦɵɟ 
ɧɟɫɱɚɫɬɧɵɦɢ ɫɥɭɱɚɹɦɢ ɢ ɩɨɠɚɪɚɦɢ.  
Ʉ ɤɚɬɟɝɨɪɢɣɧɵɦ ɨɬɧɨɫɹɬɫɹ ɨɬɤɚɡɵ, ɤɨɬɨɪɵɟ ɪɚɫɫɥɟɞɭɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɢɧɫɬɪɭɤɰɢɟɣ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ [6]. Ʉ ɬɚɤɢɦ ɜɢɞɚɦ ɨɬɤɚɡɨɜ ɩɪɢɧɚɞɥɟ-
ɠɚɬ ɩɨɥɧɵɟ ɢɥɢ ɱɚɫɬɢɱɧɵɟ ɪɚɡɪɭɲɟɧɢɹ ɨɛɴɟɤɬɨɜ ɞɨɛɵɱɢ ɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɢ 
ɝɚɡɚ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɤɨɬɨɪɵɟ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɭɬɟɱɤɚɦɢ ɧɟɮɬɢ ɜ 
ɨɛɴɟɦɟ 10 ɦ3 ɢ ɛɨɥɟɟ, ɢɥɢ ɭɬɟɱɤɨɣ ɩɪɢɪɨɞɧɨɝɨ (ɩɨɩɭɬɧɨɝɨ) ɝɚɡɚ ɜ ɨɛɴɟɦɟ 10 ɬɵ-
ɫɹɱ ɦ3 ɢ ɛɨɥɟɟ.  
ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɨɬɤɚɡɵ ɨɬɧɨɫɹɬɫɹ ɤ ɧɟɤɚɬɟɝɨɪɢɣɧɵɦ ɢ ɪɚɫɫɥɟɞɭɸɬɫɹ ɜ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɫ ɊȾ 39-132-94 «ɉɪɚɜɢɥɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɜɢɡɢɢ, ɪɟɦɨɧɬɭ ɢ ɨɬ-
ɛɪɚɤɨɜɤɟ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ» [7,8].  
ȼ ɧɟɤɚɬɟɝɨɪɢɣɧɵɟ ɨɬɤɚɡɵ ɜɯɨɞɹɬ: ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɶ ɢɡ-ɡɚ ɤɨɪɪɨɡɢɢ ɡɚɩɨɪ-
ɧɨɣ ɢɥɢ ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ, ɜ ɫɥɟɞɫɬɜɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɜɧɟɲɧɢɯ ɦɟɯɚɧɢɱɟ-
ɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɪɚɡɪɵɜɨɜ, ɬɪɟɳɢɧ ɧɚ ɦɟɬɚɥɥɟ ɬɪɭɛ, ɫɧɢɠɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨ ɩɪɢɱɢɧɟ ɡɚɤɭɩɨɪɨɤ. 
ɑɚɳɟ ɜɫɟɝɨ ɧɟɮɬɹɧɵɟ ɪɚɡɥɢɜɵ ɩɪɨɢɫɯɨɞɹɬ ɢɡ-ɡɚ: 
 ɩɪɢɫɭɬɫɬɜɢɟ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ (ɧɟɮɬɶ, ɝɚɡ); 
 ɩɟɪɟɤɚɱɤɚ ɧɟɮɬɢ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ;  
 ɫɨɞɟɪɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɜ ɧɟɮɬɢ, ɤɨɬɨɪɵɟ ɫɨɜɟɪɲɚɸɬ 
ɚɛɪɚɡɢɜɧɵɣ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
 ɤɨɪɪɨɡɢɨɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜ ɫɵɪɨɣ ɧɟɮɬɢ. 
 ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ; 
 ɛɥɭɠɞɚɸɳɢɟ ɬɨɤɢ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɭɯɭɞɲɟɧɢɸ ɫɜɨɣɫɬɜ ɫɬɟ-
ɧɨɤ ɦɟɬɚɥɥɚ ɬɪɭɛ; 
 ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɢɡɝɨɬɨɜɥɟɧɢɹ ɬɪɭɛ, ɧɟɫɨɛɥɸɞɟɧɢɟ ȽɈɋɌɚɦ, ɩɥɨ-
ɯɨɟ ɤɚɱɟɫɬɜɨ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɬɚɪɟɧɢɟ ɦɟɬɚɥɥɚ; 




1.1.2 ɋɩɨɫɨɛɵ ɭɫɬɪɚɧɟɧɢя 
 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣɧɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɞɟ-
ɥɹɬɫɹ ɧɚ ɬɪɢ ɫɬɭɩɟɧɢ: ɨɛɧɚɪɭɠɟɧɢɟ ɩɪɨɥɢɜɚ, ɨɝɪɚɧɢɱɟɧɢɟ ɪɚɡɥɢɜɚ ɢ ɫɛɨɪ ɢ 
(ɢɥɢ) ɥɢɤɜɢɞɚɰɢɹ ɪɚɡɥɢɬɨɣ ɧɟɮɬɢ. 
Ɇɨɧɢɬɨɪɢɧɝ, ɬɨ ɟɫɬɶ ɫɥɟɠɟɧɢɟ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɚɪɦɚɬɭɪɵ ɢ 
ɬ.ɞ. ɧɟɨɛɯɨɞɢɦ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɵɹɜɥɟɧɢɹ ɮɚɤɬɨɜ ɚɜɚ-
ɪɢɣɧɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ; ɨɰɟɧɢɜɚɧɢɹ ɜɨɡɦɨɠɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɫɬɜɢɣ; 
ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɛɨɬ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɪɚɡɥɢɜɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ.   
Ɍɚɤɠɟ ɦɨɧɢɬɨɪɢɧɝɭ ɩɨɞɜɟɪɝɚɸɬɫɹ ɢ ɦɧɨɝɢɟ ɮɚɤɬɨɪɵ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɢ 
ɩɪɢɪɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɜɥɢɹɬɶ ɧɚ ɩɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɢ. 
Ƚɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɚɹ, ɫɟɣɫɦɢɱɟɫɤɚɹ ɫɥɭɠɛɵ, ɫɥɭɠɛɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɧ-
ɬɪɨɥɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɥɟɠɟɧɢɟ ɡɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɬɪɚɧɫɩɨɪɬɚ ɧɟɮɬɢ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɫɬɚɜɹɬɫɹ ɩɟɪɟɞ ɥɚɛɨɪɚɬɨɪɧɵɦ ɤɨɧɬɪɨɥɟɦ, ɫɢ-
ɫɬɟɦɨɣ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɹɜɥɹɸɬɫɹ: 
ɤɚɱɟɫɬɜɟɧɧɵɣ ɫɛɨɪ, ɨɛɪɚɛɨɬɤɚ, ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɨɡɦɨɠɧɵɯ ɢɫɬɨɱɧɢɤɚɯ 
ɧɟɮɬɹɧɵɯ ɪɚɡɥɢɜɨɜ; ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɨɫɥɟɞɫɬɜɢɣ; ɥɚɛɨɪɚɬɨɪɧɵɣ ɤɨɧɬɪɨɥɶ; 
ɪɚɡɪɚɛɨɬɤɚ ɦɟɪ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɪɚɡɥɢɜɨɜ; ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ ɫɥɭɠɛ, ɭɱɚɫɬɜɭɸɳɢɯ 
ɜ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ. 
Ȼɨɥɶɲɨɣ ɫɦɵɫɥ ɩɪɢɞɚɺɬɫɹ ɡɚɞɚɱɚɦ ɦɨɧɢɬɨɪɢɧɝɚ ɫɟɬɢ ɬɪɚɧɫɩɨɪɬɚ ɧɟɮɬɢ, 
ɩɨɬɨɦɭ ɱɬɨ ɬɭɬ ɱɚɳɟ ɜɫɟɝɨ ɫɥɭɱɚɸɬɫɹ ɚɜɚɪɢɣɧɵɟ ɩɪɨɥɢɜɵ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨ-
ɞɭɤɬɨɜ. 
Ɋɚɛɨɬɵ ɩɨ ɭɫɬɪɚɧɟɧɢɟ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɧɚ ɝɪɭɧɬ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ 
ɷɬɚɩɚ: 
 ɥɨɤɚɥɢɡɚɰɢɹ ɪɚɡɥɢɬɨɣ ɧɟɮɬɢ; 
 ɫɛɨɪ ɧɟɮɬɢ; 
 ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɡɟɦɟɥɶ. 
Ⱦɚɧɧɵɟ ɪɚɛɨɬɵ ɩɪɨɢɫɯɨɞɹɬ ɫɨɜɦɟɫɬɧɨ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɤɚɤ 
ɬɚɤɨɜɨɣ ɝɪɚɧɢɰɵ ɦɟɠɞɭ ɧɢɦɢ ɧɟɬ. 
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Ⱥɜɚɪɢɣɧɵɟ ɩɪɨɥɢɜɵ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɫɭɲɟ ɩɨɤɪɵɜɚɸɬɫɹ ɝɪɚɧɭɥɚɦɢ 
ɧɟɮɬɟɫɨɪɛɟɧɬɚ ɜɪɭɱɧɭɸ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɦɨɧɢɬɨɪɨɜ. Ɋɟɚɤɰɢɹ ɚɛɫɨɪɛɰɢɢ ɧɟɮɬɢ 
ɧɟɮɬɟɫɨɪɛɟɧɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɞɨɜɨɥɶɧɨ ɚɤɬɢɜɧɨ ɢ ɡɚɜɟɪɲɚɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ 
ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ ɢɥɢ ɜ ɢɧɵɯ ɫɥɭɱɚɹɯ - ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ ɛɟɡ ɜɫɩɨɦɨ-
ɝɚɬɟɥɶɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɨɩɟɪɚɬɨɪɚ. Ⱦɨɡɢɪɨɜɤɚ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɫɨɪɛɟɧɬɚ ɧɟɮɬɢ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɩɪɨɥɢɜɚ, ɥɟɝɤɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢ 
ɞɨɛɚɜɥɹɟɬɫɹ ɩɪɢɦɟɪɧɨ 1/10 ɨɬ ɦɚɫɫɵ ɪɚɡɥɢɜɚ ɧɟɮɬɢ. 
ɋ ɡɚɝɪɹɡɧɟɧɧɨɣ ɡɨɧɵ ɩɪɨɢɫɯɨɞɢɬ ɫɛɨɪ ɤɨɧɝɥɨɦɟɪɚɬɚ ɪɚɡɥɢɬɨɣ ɧɟɮɬɢ ɫ 
ɧɟɮɬɟɫɨɪɛɟɧɬɨɦ ɫ ɩɨɦɨɳɶɸ ɪɭɱɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢ-
ɚɥɶɧɨɣ ɬɟɯɧɢɤɢ – ɧɟɮɬɟɦɭɫɨɪɨɫɛɨɪɳɢɤɨɜ, ɜɵɛɨɪ ɡɚɜɢɫɢɬ ɨɬ ɩɥɨɳɚɞɢ ɡɚɝɪɹɡɧɟ-
ɧɢɹ. 
ɉɪɢ ɦɚɥɵɯ ɩɥɨɳɚɞɹɯ ɩɪɨɥɢɜɨɜ ɢ ɬɟɦ ɛɨɥɟɟ, ɟɫɥɢ ɨɧɢ ɩɪɨɢɡɨɲɥɢ ɜ ɭɞɚ-
ɥɟɧɧɵɯ ɦɟɫɬɚɯ, ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ ɫɩɨɫɨɛɨɦ ɫɱɢɬɚɟɬɫɹ ɫɠɢɝɚɧɢɟ ɫɨɛɪɚɧɧɨɝɨ 
ɧɟɮɬɟɲɥɚɦɚ ɧɚ ɦɟɫɬɟ ɜ ɩɟɪɟɞɜɢɠɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɜɫɟɯ ɭɫɥɨɜɢɣ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɪɢ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ, ɫɨɛɪɚɧɧɵɣ ɧɟɮɬɟɲɥɚɦ 
ɜɵɜɨɡɢɬɫɹ ɧɚ ɜɪɟɦɟɧɧɵɟ ɢɥɢ ɫɬɚɰɢɨɧɚɪɧɵɟ ɩɭɧɤɬɵ ɭɬɢɥɢɡɚɰɢɢ. 
ɇɟɮɬɟɲɥɚɦɵ ɦɨɝɭɬ ɭɬɢɥɢɡɢɪɨɜɚɬɶɫɹ ɦɟɬɨɞɨɦ ɩɪɹɦɨɝɨ ɫɠɢɝɚɧɢɹ ɜ ɢɧɫɢ-
ɧɟɪɚɬɨɪɚɯ, ɫ ɩɨɥɭɱɟɧɢɟɦ ɩɚɪɚ ɢɥɢ ɝɨɪɹɱɟɣ ɜɨɞɵ ɢɥɢ ɜ ɮɢɥɶɬɪɚɯ-ɩɪɟɫɫɚɯ, ɝɞɟ 
ɩɪɨɢɫɯɨɞɢɬ ɨɬɠɢɦ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɫ ɞɚɥɶɧɟɣɲɟɣ ɨɱɢɫɬɤɨɣ ɫɨɪɛɚɬɚ ɢ ɫɛɨɪɨɦ ɜ 
ɛɪɢɤɟɬɵ ɫɭɯɨɝɨ ɨɫɬɚɬɤɚ ɧɟɮɬɟɲɥɚɦɚ. 
ɍɫɬɪɚɧɟɧɢɟ ɪɚɡɥɢɬɨɣ ɧɟɮɬɢ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɩɪɨɜɨɞɢɬɫɹ ɩɭɬɺɦ ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ ɞɚɦɛ, ɥɨɜɭɲɟɤ ɞɥɹ ɧɟɮɬɢ, ɤɚɧɚɥɨɜ ɢ ɨɬɫɬɨɣɧɢɤɨɜ, ɩɪɢɦɟɧɟɧɢɟɦ ɥɨɤɚ-
ɥɢɡɭɸɳɢɯ ɛɨɧɨɜ. 
ȼ ɨɫɧɨɜɧɨɦ ɫɬɪɨɹɬɫɹ ɡɟɦɥɹɧɵɟ ɞɚɦɛɵ, ɜɨɡɜɟɞɟɧɢɟ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɧɚɫɵɩɢ. Ȼɭɥɶɞɨɡɟɪɚɦɢ, ɥɢɛɨ ɫɤɪɟɩɟɪɚɦɢ ɜ ɨɫɧɨɜɚɧɢɢ ɞɚɦɛɵ 
ɫɧɢɦɚɸɬ ɢ ɭɛɢɪɚɸɬ ɜ ɜɚɥɵ ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ, ɩɨɬɨɦ ɡɚɝɪɭɠɚɸɬ ɩɨɝɪɭɡɱɢɤɨɦ 
ɢɥɢ ɷɤɫɤɚɜɚɬɨɪɨɦ ɜ ɝɪɭɡɨɜɢɤɢ. ȿɫɥɢ ɪɚɫɬɢɬɟɥɶɧɵɣ ɝɪɭɧɬ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ ɨɫɧɨ-
ɜɚɧɢɟ ɝɪɭɧɬɚ ɭɩɥɨɬɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɚɬɤɨɜ ɩɨɫɥɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɪɵɯɥɟ-
ɧɢɹ ɧɚ ɝɥɭɛɢɧɭ 0,10-0,20 ɦ. 
Ƚɢɞɪɨɡɚɬɜɨɪ (ɧɟɮɬɟɥɨɜɭɲɤɚ) - ɷɬɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ, ɤɨɬɨɪɨɟ 
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ɩɟɪɟɤɪɵɜɚɟɬ ɜɨɞɨɬɨɤɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɧɟɮɬɢ. 
ɇɟɮɬɟɥɨɜɭɲɤɚ (ɪɢɫɭɧɨɤ 1.3) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɡɟɦɥɹɧɭɸ ɩɥɨɬɢɧɭ, ɜɨɞɨɩɪɨɩɭɫɤ-
ɧɨɟ ɫɨɨɪɭɠɟɧɢɟ, ɞɚɦɛɭ ɢ ɨɬɫɬɨɣɧɢɤ. Ƚɢɞɪɨɡɚɬɜɨɪɵ ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɨɬɜɪɚɳɚɬɶ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɟɟ ɫɛɨɪ ɜ ɨɬɫɬɨɣɧɢɤ. Ʉɪɨɦɟ ɬɨ-
ɝɨ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɛɭɫɬɪɨɣɫɬɜɨ ɩɨɞɴɟɡɞɨɜ ɢ ɩɥɨɳɚɞɨɤ ɞɥɹ ɦɟɯɚɧɢɡɢɪɨ-




Ɋɢɫɭɧɨɤ 1.3 – ɋɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɧɟɮɬɟɥɨɜɭɲɤɟ 
 
ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɨɱɢɫɬɤɢ ɢ ɫɛɨɪɚ ɧɟɮɬɢ ɩɪɨɜɨɞɢɬɫɹ ɪɚɡɛɨɪɤɚ ɧɟɮɬɟɥɨɜɭɲ-
ɤɢ ɢ ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɧɚɪɭɲɟɧɧɵɯ ɡɟɦɟɥɶ. 
ɂɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 330-1400 ɦɦ ɫɨɫɬɨɢɬ ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ 
ɫɨɨɪɭɠɟɧɢɟ ɝɢɞɪɨɡɚɬɜɨɪɚ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɨɬɜɨɞ ɜɨɞɵ ɫɨ ɫɪɟɞɧɟɝɨ 
ɭɪɨɜɧɹ ɨɬɫɬɨɣɧɢɤɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɬɪɭɛɵ ɫ ɨɛɪɚɬɧɵɦ ɭɤɥɨɧɨɦ ɢɥɢ ɩɪɢ-
ɜɚɪɢɬɶ ɤɨɥɟɧɨ. Ɉɬɫɬɨɣɧɢɤ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɫɬɨɹ ɚɜɚɪɢɣɧɨɣ ɧɟɮɬɢ. 
ɉɪɨɯɨɞɹɳɢɣ ɜ ɨɬɫɬɨɣɧɢɤɟ ɩɨɬɨɤ ɜɨɞɵ ɞɨɥɠɟɧ ɛɵɬɶ ɫ ɥɚɦɢɧɚɪɧɵɦ ɪɟɠɢɦɨɦ ɬɟ-
ɱɟɧɢɹ, ɩɪɢ ɧɺɦ ɤɨɬɨɪɨɦ ɚɜɚɪɢɣɧɚɹ ɧɟɮɬɶ ɩɨɞɧɢɦɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ, ɚ ɱɚɫɬɢ-
ɰɵ ɝɪɭɧɬɚ ɨɫɟɞɚɸɬ ɧɚ ɞɧɨ. 
ɋ ɰɟɥɶɸ ɨɬɜɨɞɚ ɢɡɛɵɬɨɱɧɨɣ ɜɨɞɵ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɧɟɮɬɢ ɩɪɨɤɥɚɞɵɜɚɸɬ 
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ɨɬɤɪɵɬɵɟ ɤɚɧɚɥɵ ɧɚ ɩɟɪɟɭɜɥɚɠɧɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ, ɭɫɬɪɚɢɜɚɸɬ ɨɬɫɬɨɣɧɢɤɢ, 
ɝɞɟ ɫɨɛɢɪɚɸɬ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɬɤɪɵɬɵɯ ɤɚ-
ɧɚɥɨɜ ɜɟɞɺɬɫɹ ɡɟɦɥɟɪɨɣɧɵɦɢ ɦɚɲɢɧɚɦɢ, ɫɩɨɫɨɛɚɦɢ ɝɢɞɪɨɦɟɯɚɧɢɡɚɰɢɢ, ɢɥɢ ɫ 
ɩɨɦɨɳɶɸ ɜɡɪɵɜɨɜ. 
ɇɚ ɜɨɞɨɬɨɤɚɯ, ɨɡɟɪɚɯ, ɛɨɥɨɬɚɯ ɞɥɹ ɫɛɨɪɚ ɧɟɮɬɢ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɛɨ-
ɧɨɜɵɟ ɡɚɝɪɚɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɩɟɪɚɬɢɜɧɨ ɩɟɪɟɤɪɵɜɚɸɬ ɜɨɞɨɬɨɤ ɢ ɡɚɞɟɪɠɢɜɚɸɬ 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ, ɢ ɧɚɩɪɚɜɥɹɸɬ ɧɟɮɬɶ ɤ ɦɟ-
ɫɬɭ ɫɛɨɪɚ. ɇɚ ɜɨɞɨɬɨɤɚɯ ɢ ɜɨɞɨɟɦɚɯ, ɱɬɨ ɥɨɤɚɥɢɡɨɜɚɬɶ ɪɚɡɥɢɜɵ ɧɟɮɬɢ ɢɫɩɨɥɶ-
ɡɭɸɬɫɹ ɛɨɧɵ: ɪɟɱɧɵɟ, ɛɟɪɟɝɨɜɵɟ, ɡɚɝɪɚɞɢɬɟɥɶɧɵɟ, ɛɨɥɨɬɧɵɟ ɢ ɩɨɪɬɨɜɵɟ. 
ɉɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɛɨɧɨɜɵɟ ɡɚɝɪɚɠɞɟɧɢɹ ɩɟɪɟɦɟɳɚɸɬ ɧɟɮɬɶ ɤ ɦɟɫɬɭ 
ɫɛɨɪɚ, ɝɞɟ ɨɧɚ ɭɛɢɪɚɟɬɫɹ ɩɨɦɨɳɶɸ ɷɤɫɤɚɜɚɬɨɪɨɜ, ɫɤɢɦɦɟɪɨɜ, ɧɚɫɨɫɨɜ ɢ ɜɚɤɭɭɦ-




Ɋɢɫɭɧɨɤ 1.4 – ɋɯɟɦɚ ɥɨɤɚɥɢɡɚɰɢɢ ɚɜɚɪɢɣɧɨɣ ɧɟɮɬɢ ɩɪɢ ɩɨɦɨɳɢ ɛɨɧɨɜ 
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Ɋɚɛɨɬɵ ɩɨ ɫɛɨɪɭ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ ɜɢɞɚ - ɳɚɞɹɳɢɟ ɢ 
ɝɪɭɛɵɟ. ɓɚɞɹɳɢɣ ɫɩɨɫɨɛ, ɜ ɧɺɦ ɜɟɪɯɧɢɣ ɫɥɨɣ ɝɪɭɧɬɚ ɢ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɧɟ ɡɚ-
ɬɪɚɝɢɜɚɸɬɫɹ, ɚ ɧɚ ɡɚɝɪɹɡɧɟɧɧɵɣ ɭɱɚɫɬɨɤ ɡɚɩɨɥɧɹɸɬ ɜɨɞɨɣ, ɫ ɤɨɬɨɪɨɣ ɜ ɞɚɥɶ-
ɧɟɣɲɟɦ ɫɨɛɢɪɚɟɬɫɹ ɧɟɮɬɶ. Ƚɪɭɛɵɣ ɫɩɨɫɨɛ, ɧɟɮɬɶ ɫɧɢɦɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɜɟɪɯɧɢɦ 
ɫɥɨɟɦ ɝɪɭɧɬɚ ɛɭɥɶɞɨɡɟɪɚɦɢ, ɬɚɤɠɟ ɦɨɠɟɬ ɫɱɢɳɚɬɶɫɹ ɫɤɪɟɛɤɚɦɢ-ɞɪɚɝɚɦɢ ɢ ɫɦɵ-
ɜɚɸɬɫɹ ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ.  
ɑɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɦɫɹ ɦɟɬɨɞɨɦ ɥɢɤɜɢɞɚɰɢɢ ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ ɹɜɥɹɟɬɫɹ 
ɡɚɫɵɩɤɚ ɩɟɫɤɨɦ ɡɚɦɚɡɭɱɟɧɧɵɯ ɡɟɦɟɥɶ. ɇɚɦɵɜɧɨɣ ɢ ɤɚɪɶɟɪɧɵɣ ɩɟɫɨɤ, ɤɨɬɨɪɵɣ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɫɵɩɤɢ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɧɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɩɥɨɞɨɪɨɞɢɟ ɩɨɱ-
ɜɵ ɜ ɚɛɫɨɥɸɬɧɨɣ ɦɟɪɟ. Ɂɚɫɵɩɤɚ ɧɟɮɬɹɧɵɯ ɪɚɡɥɢɜɨɜ ɧɚ ɩɨɱɜɟ ɬɨɪɮɨɦ ɫɱɢɬɚɟɬɫɹ 
ɛɨɥɟɟ ɭɫɩɟɲɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ, ɨɞɧɚɤɨ ɛɟɡ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɬɨɪɮɹɧɨɝɨ ɫɥɨɹ ɫ ɡɚ-
ɝɪɹɡɧɟɧɧɨɣ ɩɨɱɜɨɣ ɧɟ ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɧɵɦ. ɋɭɳɟɫɬɜɭɟɬ ɜɡɪɵɜɧɨɣ ɦɟɬɨɞ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɝɭɫɬɨ ɪɚɡɦɟɳɚɸɬ ɡɚɪɹɞɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɬɨɪɮɚ.  
ȼ ɭɫɥɨɜɢɹɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɞɨɛɵɱɚ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɪɨɫ-
ɫɢɣɫɤɨɣ ɧɟɮɬɢ, ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɭ ɧɟɮɬɢ ɧɚɛɥɸɞɚɟɬɫɹ ɜɵɫɨɤɚɹ ɜɹɡ-
ɤɨɫɬɶ, ɜ ɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɧɚɲɥɢ ɩɪɢɦɟɧɟɧɢɟ ɞɚɧɧɵɟ ɦɟɬɨɞɵ ɫɛɨɪɚ ɧɟɮɬɢ. 
ɋɩɨɫɨɛ ɜɵɞɚɜɥɢɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɛɨɥɨɬɚɯ - ɷɬɨ ɦɟɯɚɧɢɱɟɫɤɨɟ ɭɞɚɥɟ-
ɧɢɟ ɧɟɮɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɜɚɪɟɧɧɨɣ ɬɪɭɛɵ ɫ ɬɨɪɰɨɜ, ɤɨɬɨɪɭɸ ɩɪɨɬɚɫɤɢɜɚ-
ɸɬ ɩɨ ɡɚɝɪɹɡɧɟɧɧɵɦ ɩɨɱɜɚɦ, ɩɨɞɝɨɧɹɹ ɧɟɮɬɶ ɤ ɦɟɫɬɚɦ ɫɛɨɪɚ. Ɂɚɩɨɥɧɢɜ ɬɪɭɛɭ 
ɜɨɞɨɣ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɭɧɬ. 
ɋɛɨɪ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɤɪɟɛɤɨɜ, ɫɞɟɥɚɧɧɵɯ ɢɡ ɪɚɡɪɟɡɚɧɧɨɣ 
ɬɪɭɛɵ, ɷɮɮɟɤɬɢɜɟɧ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɜɹɡɤɨɣ ɚɜɚɪɢɣɧɨɣ ɧɟɮɬɢ. Ɍɪɚɤ-
ɬɨɪ ɱɟɪɟɡ ɥɟɛɟɞɤɢ ɩɟɪɟɦɟɳɚɟɬ ɫɤɪɟɛɨɤ ɫ ɚɜɚɪɢɣɧɨɣ ɧɟɮɬɶɸ ɤ ɦɟɫɬɚɦ ɫɛɨɪɚ. ɉɟ-
ɪɟɞɜɢɠɟɧɢɟ ɬɪɭɛɵ ɢ ɫɤɪɟɛɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɬɪɨɫɚ, ɤɨɬɨɪɵɣ ɩɪɢ-
ɤɪɟɩɥɟɧ ɤ ɥɟɛɟɞɤɚɦ ɞɜɭɯ ɬɪɚɤɬɨɪɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɥɨɤɚɥɢɡɭɸɳɢɯ ɞɚɦɛɚɯ. 
ȼ ɫɟɜɟɪɧɵɯ ɭɫɥɨɜɢɹɯ ɫɛɨɪ ɚɜɚɪɢɣɧɨɣ ɧɟɮɬɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɨɞɧɨɤɨɜɲɨɜɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɢ ɛɭɥɶɞɨɡɟɪɨɜ. 
Ʉɚɤ ɩɪɚɜɢɥɨ ɪɟɤɭɥɶɬɢɜɚɰɢɸ ɡɚɝɪɹɡɧɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɩɪɢ ɪɚɡɥɢɜɚɯ 
ɧɟɮɬɢ ɩɪɨɜɨɞɹɬ ɜ ɞɜɚ ɲɚɝɚ: ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɣ. Ɍɟɯɧɢɱɟɫɤɚɹ ɪɟɤɭɥɶ-
ɬɢɜɚɰɢɹ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɵɯ ɝɪɭɧɬɨɜ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
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ɡɟɦɥɟɜɚɧɢɟ, ɫɝɪɟɛɚɧɢɟ ɢ ɜɵɜɨɡ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɫɥɨɹ ɢɥɢ ɜɵɠɢɝɚɧɢɟ. Ɋɚɡɥɢɜɲɭɸ-
ɫɹ ɩɪɢ ɚɜɚɪɢɢ ɧɟɮɬɶ ɨɬɜɨɡɹɬ ɜ ɡɚɳɢɬɧɵɟ ɚɦɛɚɪɵ, ɬɪɚɧɲɟɢ ɢɥɢ ɨɤɨɧɬɭɪɢɜɚɸɬ 
ɞɚɦɛɚɦɢ. 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɨɦɨɝɚɸɬ ɡɚɞɟɪɠɚɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟ-
ɧɢɟ ɧɟɮɬɢ: ɩɪɢɪɨɞɧɵɟ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɫɨɪɛɟɧɬɵ: ɩɟɫɨɤ, ɛɨɧɵ, ɦɚɬɵ, ɬɨɪɮ. 
ɍɫɬɪɚɧɟɧɢɟ ɧɟɮɬɢ ɫ ɡɟɦɥɢ ɜɟɞɺɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɫɨɫɨɜ. 
ɋɝɪɟɛɚɧɢɟ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɫɥɨɹ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɭɥɶɞɨɡɟɪɨɜ ɢɥɢ ɬɪɚɤɬɨ-
ɪɨɜ, ɤɨɬɨɪɵɟ ɨɛɨɪɭɞɨɜɚɧɵ ɬɚɧɤɚɦɢ ɞɥɹ ɫɛɨɪɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ȼ ɞɚɥɶɧɟɣɲɟɦ 
ɩɪɨɢɫɯɨɞɢɬ ɡɚɯɨɪɨɧɟɧɢɟ ɡɚɦɚɡɭɱɟɧɧɨɝɨ ɧɟɮɬɶɸ ɫɥɨɹ ɩɨɱɜɵ ɜ ɦɨɝɢɥɶɧɢɤɚɯ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɹɜɥɹɟɬɫɹ ɞɪɭɝɚɹ ɡɚɞɚɱɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟɦ ɦɨɝɢɥɶɧɢ-
ɤɚ, ɩɨɬɨɦɭ ɱɬɨ ɨɧɢ ɫɚɦɢ ɫɬɚɧɨɜɹɬɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɜɬɨɪɢɱɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ. 
Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɩɟɪɢɨɞ ɜɨɫɫɬɚɧɨɜɥɟ-
ɧɢɹ ɷɤɨɫɢɫɬɟɦɵ ɩɨɫɥɟ ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ (ɛɨɥɟɟ 10 ɥɟɬ), ɩɪɢɦɟɧɹɹ ɤɨɦɩɥɟɤɫ 
ɦɟɪ ɚɝɪɨɬɟɯɧɢɤɢ. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɦɟɸɬɫɹ ɨɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɣ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ 
ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɣ ɩɨɱɜ: 
 ɥɨɤɚɥɢɡɚɰɢɹ ɪɚɡɥɢɜɲɟɣɫɹ ɧɟɮɬɢ; 
 ɫɛɨɪ ɩɥɟɧɨɱɧɨɣ ɧɟɮɬɢ ɢɫɩɨɥɶɡɭɹ ɪɚɡɥɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɦɚɬɟɪɢɚ-
ɥɨɜ; 
 ɫɠɢɝɚɧɢɟ ɪɚɡɥɢɜɲɟɣɫɹ ɧɟɮɬɢ; 
 ɨɬɫɵɩɚɧɢɟ ɚɜɚɪɢɣɧɵɯ ɭɱɚɫɬɤɨɜ ɬɨɪɮɨɦ ɢɥɢ ɩɟɫɤɨɦ. 
Ɍɟɯɧɨɥɨɝɢɢ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ 
ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɩɪɨɥɢɜɨɜ ɧɟɮɬɢ ɧɚ ɜɨɞɟ, ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɜɨɟ ɷɮɮɟɤɬɢɜ-
ɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɤɪɟɩɤɨɟ ɭɞɟɪɠɚɧɢɟ ɧɟɮɬɹɧɨɝɨ ɩɹɬɧɚ ɜ ɧɚɢɦɟɧɶɲɢɯ 
ɝɪɚɧɢɰɚɯ [9].  
Ɉɩɟɪɚɬɢɜɧɨɫɬɶ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɩɪɨɥɢɜɵ ɧɟɮɬɢ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ, ɬɚɤ ɤɚɤ 
ɫɨ ɜɪɟɦɟɧɟɦ ɧɟɮɬɹɧɨɟ ɩɹɬɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ.  
Ɉɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɦɨɪɟ ɢ ɦɚɫɲɬɚɛɨɜ ɪɚɡɥɢɜɚ, ɥɟɝɤɢɟ ɩɪɨ-
ɞɭɤɬɵ ɩɪɢ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ ɮɚɤɬɢɱɟɫɤɢ ɢɫɱɟɡɚɸɬ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɪɹ ɜ 
ɬɟɱɟɧɢɟ ɩɚɪɵ ɞɧɟɣ, ɥɟɝɤɢɟ ɧɟɮɬɢ - ɜ ɬɟɱɟɧɢɟ 2-5 ɞɧɟɣ ɢ ɧɟɮɬɢ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨ-
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ɫɬɢ - ɜ ɬɟɱɟɧɢɟ 5-10 ɞɧɟɣ. Ɍɹɠɟɥɵɟ ɧɟɮɬɢ ɢɥɢ ɧɟɮɬɢ ɩɚɪɚɮɢɧɨɜɨɝɨ ɨɫɧɨɜɚɧɢɹ ɢ 
ɬɹɠɟɥɵɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɬɟɱɟɧɢɟ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɯ ɩɟɪɢɨɞɨɜ, ɧɨ 
ɢ ɨɧɢ ɫɨ ɜɪɟɦɟɧɟɦ ɪɚɫɫɟɢɜɚɸɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ.  
ɂɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɜɢɞɚ ɧɟɮɬɟɫɛɨɪɧɵɯ ɪɚɛɨɬ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɛɨɪɚ 
ɧɟɮɬɢ ɧɚ ɜɨɞɟ: 
 ɫɬɚɰɢɨɧɚɪɧɵɣ ɫɛɨɪ ɧɟɮɬɢ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬ ɛɨɧɵ ɢ ɧɟɮɬɟɫɛɨɪɳɢɤɢ 
ɞɥɹ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɵɯ ɩɹɬɟɧ, ɨɬ ɢɫɬɨɱɧɢɤɚ ɪɚɡɥɢɜɚ; 
 ɩɟɪɟɞɜɢɠɧɨɣ ɫɩɨɫɨɛ ɫɛɨɪɚ ɧɟɮɬɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɡɚ-
ɛɨɪɬɧɵɟ ɫɤɢɦɦɟɪɵ. 
ȼɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɛɨɪɚ ɞɥɢɧɵ ɛɨɧɨɜɨɝɨ ɡɚ-
ɝɪɚɠɞɟɧɢɹ, ɬɚɤ ɤɚɤ ɨɧɨ ɞɨɥɠɧɨ ɥɟɝɤɨ ɭɩɪɚɜɥɹɬɶɫɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ. 
Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɩɹɬɧɚ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɬɨɥɳɢɧɵ ɨɩɪɟɞɟɥɹɟɬ-
ɫɹ ɨɛɴɟɦ ɫɦɟɫɢ ɜɨɞɵ ɫ ɧɟɮɬɶɸ. Ɋɚɫɱɟɬɵ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɢɡɦɟ-
ɧɟɧɢɹ ɜ ɨɛɴɟɦɟ ɜɫɥɟɞɫɬɜɢɟ ɢɫɩɚɪɟɧɢɹ, ɭɥɟɬɭɱɢɜɚɧɢɹ, ɷɦɭɥɶɝɢɪɨɜɚɧɢɹ, ɟɫɬɟ-
ɫɬɜɟɧɧɨɝɨ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ ɢ ɢɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɫɜɹɡɢ ɫ ɧɚɯɨɠɞɟɧɢɟɦ ɜɨ ɜɧɟɲ-
ɧɟɣ ɫɪɟɞɟ. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɛɨɥɶɲɢɯ ɪɚɡɥɢɜɨɜ, ɛɵɫɬɪɨ ɥɨɤɚɥɢɡɨɜɚɧɧɵɯ ɜ 
ɫɩɨɤɨɣɧɵɯ ɜɨɞɚɯ, ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ ɧɟ ɛɭɞɭɬ ɩɨɞɜɟɪɠɟɧɵ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɷɦɭɥɶ-
ɝɢɪɨɜɚɧɢɸ ɢɥɢ ɠɟ ɢɫɩɚɪɟɧɢɸ, ɚ ɬɚɤɠɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɞɢɫɩɟɪɫɢɢ.  
ȼɦɟɫɬɟ ɫɨ ɫɤɢɦɦɟɪɚɦɢ ɢ ɛɨɧɚɦɢ ɩɪɢ ɷɬɢɯ ɬɟɯɧɨɥɨɝɢɹɯ ɦɨɝɭɬ ɬɚɤɠɟ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ: 
 ɪɚɛɨɱɢɟ ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɡɜɥɟɱɟɧɢɹ ɫɤɢɦɦɟɪɨɜ ɢ ɛɨ-
ɧɨɜ; 
 ɺɦɤɨɫɬɢ ɞɥɹ ɫɨɛɪɚɧɧɵɯ ɜɟɳɟɫɬɜ; 
 ɧɚɫɨɫɵ, ɤɨɬɨɪɵɟ ɩɟɪɟɤɚɱɢɜɚɸɬ ɫɨɛɪɚɧɧɭɸ ɠɢɞɤɨɫɬɶ ɜ ɯɪɚɧɢɥɢɳɟ; 
 ɜɨɡɞɭɲɧɨɟ ɫɭɞɧɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɢɬɨɪɢɧɝɚ; 
 ɫɭɞɚ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɭɞɚɥɟɧɢɹ; 
 ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɡɚɳɢɬɵ ɢ ɨɱɢɫɬɤɢ ɩɨɛɟɪɟɠɶɹ; 
 ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɩɪɨɤɥɚɞɤɢ, ɲɥɚɧɝɢ, ɚɞɚɩɬɟɪɵ). 
ɉɪɢɦɟɧɟɧɢɟ ɞɢɫɩɟɪɝɟɧɬɨɜ 
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Ɉɞɧɢɦ ɢɡ ɦɟɬɨɞɨɜ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɮɬɹɧɨɣ ɩɥɟɧɤɢ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 
ɨɧɚ ɭɝɪɨɠɚɟɬ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦ ɡɚɝɪɹɡɧɟɧɢɟɦ ɩɪɢɨɪɢɬɟɬɧɵɯ ɡɨɧ, ɹɜɥɹɟɬɫɹ ɟɟ 
ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɟɩɚɪɚɬɨɜ - ɞɢɫɩɟɪɝɟɧɬɨɜ [10]. 
ɇɚɢɛɨɥɶɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɢɫɩɟɪɝɟɧɬɵ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɩɟɪɜɵɟ 72 ɱɚɫɚ 
ɫ ɦɨɦɟɧɬɚ ɪɚɡɥɢɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɢ ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɟ-
ɜɵɲɚɟɬ 5°ɋ. ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɢɫɩɟɪɝɟɧɬɵ ɧɚ ɝɥɭɛɢɧɚɯ ɦɟɧɟɟ 10 
ɦ. 
Ⱦɢɫɩɟɪɝɚɬɨɪɵ ɭɫɤɨɪɹɸɬ ɫɤɨɪɨɫɬɶ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ, ɩɨɧɢ-
ɠɚɸɬ «ɛɚɪɶɟɪ» (ɧɚɬɹɠɟɧɢɟ), ɤɨɬɨɪɵɣ ɦɟɲɚɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɨɱɟɧɶ ɦɚɥɟɧɶɤɢɯ 
ɤɚɩɟɥɶ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɨɥɧ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɫɩɟɪɝɚɬɨɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɝɨ-
ɪɚɡɞɨ ɛɨɥɶɲɟ ɦɟɥɤɢɯ ɤɚɩɟɥɟɤ ɧɟɮɬɢ. ɇɟɮɬɶ ɩɟɪɟɯɨɞɢɬ ɜ ɞɢɫɩɟɪɫɧɨɟ ɫɨɫɬɨɹɧɢɟ 
ɛɵɫɬɪɟɟ ɩɪɢ ɫɢɥɶɧɨɦ ɜɨɥɧɟɧɢɢ.  
Ⱦɢɫɩɟɪɝɚɬɨɪɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɛɵɫɬɪɨ ɢ ɬɨɱɧɨ. Ɉɧɢ ɦɨɝɭɬ ɧɚɧɨ-
ɫɢɬɶɫɹ ɫ ɜɟɪɬɨɥɟɬɨɜ, ɫɚɦɨɥɟɬɨɜ ɢ ɫɭɞɨɜ, ɩɪɢ ɷɬɨɦ ɪɚɫɩɵɥɟɧɢɟ ɫ ɫɚɦɨɥɟɬɚ – ɹɜ-
ɥɹɟɬɫɹ ɥɭɱɲɢɦ ɦɟɬɨɞɨɦ ɩɪɢ ɛɨɥɶɲɢɯ ɩɪɨɥɢɜɚɯ ɧɟɮɬɢ. 
ɉɪɢ ɲɬɨɪɦɨɜɨɣ ɩɨɝɨɞɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɫɩɵɥɟɧɢɟ ɫ ɜɨɡɞɭɯɚ, ɜ ɫɜɹɡɢ ɫ ɧɟ-
ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɫɛɨɪɚ ɧɟɮɬɢ. ȼɚɠɧɵɦ ɫɨɨɛ-
ɪɚɠɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɨɬɪɚɛɨɬɤɚ ɢɦɟɧɧɨ ɧɚɢɛɨɥɟɟ ɬɨɥɫɬɵɯ ɱɚɫɬɟɣ ɧɟɮɬɹɧɨɝɨ ɩɹɬ-
ɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɢɫɩɟɪɝɟɧɬɚ. 
ɇɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɜɵɝɨɞɵ ɩɪɢɧɢ-
ɦɚɟɬɫɹ ɪɟɲɟɧɢɟ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɫɩɟɪɝɟɧɬɨɜ. 
ɉɪɢɦɟɧɟɧɢɟ ɫɨɪɛɟɧɬɨɜ 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɮɬɹɧɵɯ ɫɨɪɛɟɧɬɨɜ ɚɧɚɥɨɝɢɱɧɨ ɩɪɢɦɟɧɟɧɢɸ ɞɪɭɝɢɯ ɩɨ-
ɪɨɲɤɨɨɛɪɚɡɧɵɯ ɫɨɪɛɟɧɬɨɜ. ɉɪɢ ɥɢɤɜɢɞɚɰɢɢ ɡɚɝɪɹɡɧɟɧɢɹ ɧɟɮɬɶɸ ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɨɞɵ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɪɨɢɡɜɨɞɹɬ ɥɨɤɚɥɢɡɚɰɢɸ ɪɚɡɥɢɜɲɟɣɫɹ ɧɟɮɬɢ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫ ɩɨɦɨɳɶɸ ɛɨɧɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɩɪɢ 
ɥɸɛɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɱɢɫɬɤɢ. Ɂɚɬɟɦ ɫɨɪɛɟɧɬ ɧɚɧɨɫɹɬ ɧɚ ɡɚɝɪɹɡɧɟɧɧɭɸ ɩɨɜɟɪɯ-
ɧɨɫɬɶ ɥɸɛɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɢɥɢ ɪɭɱɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɤɚ ɦɚɫɥɹɧɚɹ ɩɥɟɧɤɚ ɩɨɥ-
ɧɨɫɬɶɸ ɧɟ ɚɛɫɨɪɛɢɪɭɟɬɫɹ ɢ ɧɟ ɨɛɪɚɡɭɟɬɫɹ ɩɥɚɜɚɸɳɢɣ ɤɨɧɝɥɨɦɟɪɚɬ. ɉɨɫɥɟ ɷɬɨɝɨ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɬɹɝɢɜɚɧɢɟ ɛɨɧɨɜɨɝɨ ɡɚɝɪɚɠɞɟɧɢɹ, ɤɨɧɰɟɧɬɪɢɪɭɹ ɫɨɪɛɟɧɬ ɫ ɩɨ-
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ɝɥɨɳɟɧɧɵɦ ɧɟɮɬɟɩɪɨɞɭɤɬɨɦ ɜɛɥɢɡɢ ɦɟɫɬɚ, ɭɞɨɛɧɨɝɨ ɞɥɹ ɫɛɨɪɚ, ɢ ɭɞɚɥɹɸɬ ɨɬ-
ɪɚɛɨɬɚɧɧɵɣ ɫɨɪɛɟɧɬ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ. 
ȼɪɟɦɟɧɧɨɣ ɪɟɡɟɪɜ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɪɚɡɥɢɜɚ ɧɟɮɬɢ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɨɝɨ 
ɭɳɟɪɛɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɨɛɵɱɧɨ 
ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 24-72 ɱɚɫɨɜ ɫ ɦɨɦɟɧɬɚ ɚɜɚɪɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɪɨɲɤɨ-
ɜɵɯ ɫɨɪɛɟɧɬɨɜ, ɫɨɯɪɚɧɹɸɳɢɯ ɩɥɚɜɭɱɟɫɬɶ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟ-
ɦɟɧɢ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɧɟɮɬɹɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ, ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ 
ɜɪɟɦɟɧɧɵɟ ɡɚɩɚɫɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɫɛɨɪɚ 
ɧɟɮɬɢ. 
ɉɪɢ ɫɛɨɪɟ ɧɟɮɬɢ ɧɚ ɜɨɞɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɛɨɥɶɲɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɫɨɪɛɰɢɨɧɧɨ-ɛɚɪɶɟɪɧɵɯ ɛɨɧɨɜ ɞɥɢɧɨɣ 5 ɦɟɬɪɨɜ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɧɟɬɤɚɧɨɝɨ ɫɨɪ-
ɛɟɧɬɚ, ɷɥɟɦɟɧɬɚ ɩɥɚɜɭɱɟɫɬɢ ɢ ɫɟɬɤɢ, ɤɨɬɨɪɚɹ ɩɪɢɞɚɺɬ ɫɬɪɭɤɬɭɪɟ ɧɟɨɛɯɨɞɢɦɭɸ 
ɮɨɪɦɭ. Ȼɨɧɵ ɥɟɝɤɨ ɫɨɟɞɢɧɹɸɬɫɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɨɛɪɚɡɭɸɬ ɛɚɪɶɟɪɵ, ɤɨɬɨɪɵɟ 
ɨɝɪɚɧɢɱɢɜɚɸɬ ɧɟɮɬɹɧɨɟ ɩɹɬɧɨ ɢ ɩɪɟɩɹɬɫɬɜɭɸɬ ɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɩɨ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɜɨɞɵ ɢɥɢ ɩɨɱɜɵ. ɋ ɩɨɦɨɳɶɸ ɛɨɧɨɜ ɨɝɨɪɨɠɟɧɧɨɟ ɦɟɫɬɨ ɪɚɡɥɢɜɚ ɛɭɤ-
ɫɢɪɭɟɬɫɹ ɤ ɤɪɚɸ ɜɨɞɵ ɢ ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɛɨɪɚ, ɨɞɧɨɜɪɟ-
ɦɟɧɧɨ ɩɨɝɥɨɳɚɹ ɧɟɮɬɟɩɪɨɞɭɤɬ. Ȼɨɧɵ ɩɥɚɜɭɱɢɟ ɞɚɠɟ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɥɧɨɝɨ 
ɧɚɫɵɳɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ. 
Ʉɨɧɬɪɨɥɢɪɭɟɦɨɟ ɫɠɢɝɚɧɢɟ ɧɟɮɬɢ 
Ɋɚɡɥɢɬɚɹ ɫɵɪɚɹ ɧɟɮɬɶ ɜ ɩɪɢɧɰɢɩɟ ɦɨɠɟɬ ɛɵɬɶ ɫɨɠɠɟɧɚ, ɧɨ ɫ ɨɛɪɚɡɨɜɚɧɢ-
ɟɦ ɬɨɧɤɨɣ ɦɚɫɥɹɧɨɣ ɩɥɟɧɤɢ ɧɚ ɜɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɫɝɨɪɚɧɢɟ ɩɪɟɤɪɚɳɚɟɬɫɹ ɢɡ-
ɡɚ ɨɬɜɨɞɚ ɬɟɩɥɚ ɜ ɬɨɥɳɭ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɥɢɬɚɹ ɧɟɮɬɶ ɛɵɫɬɪɨ ɬɟɪɹɟɬ ɥɟɝ-
ɤɢɟ, ɧɚɢɛɨɥɟɟ ɝɨɪɸɱɢɟ ɮɪɚɤɰɢɢ. ɉɨɷɬɨɦɭ, ɱɬɨɛɵ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ 
ɫɠɢɝɚɧɢɟ ɪɚɡɥɢɬɨɣ ɧɟɮɬɢ, ɥɨɤɚɥɢɡɭɟɬɫɹ ɪɚɡɥɢɜ ɧɟɮɬɢ, ɦɚɫɥɹɧɵɣ ɫɥɨɣ ɫɝɭɳɚɟɬ-
ɫɹ (ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɫɚɧɬɢɦɟɬɪɨɜ) ɫ ɰɟɥɶɸ ɟɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɨɞɠɨɝɚ ɢ ɫɠɢɝɚ-
ɧɢɹ. 
Ʌɟɝɤɢɟ ɢ ɥɟɬɭɱɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɜɟɪɠɟɧɵ ɜɨɡɝɨɪɚɧɢɸ 
ɫɪɚɡɭ ɩɨɫɥɟ ɪɚɡɥɢɜɚ. ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɭɞɭɬ ɫɤɥɨɧɹɬɶ ɱɚɲɭ ɜɟɫɨɜ ɜ ɩɨɥɶɡɭ 
ɫɠɢɝɚɧɢɹ ɧɚ ɦɟɫɬɟ - ɜɚɪɢɚɧɬ ɭɧɢɱɬɨɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɬɟɧɰɢɚɥɶɧɨ ɫɩɨɫɨɛɟɧ 
ɭɞɚɥɢɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɮɬɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ, ɧɨ ɤɨɬɨɪɵɣ ɬɚɤɠɟ 
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ɩɪɢɜɟɞɟɬ ɤ ɩɨɹɜɥɟɧɢɸ ɨɛɢɥɶɧɨɝɨ ɱɟɪɧɨɝɨ ɞɵɦɚ ɢ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɬɨɣ-
ɤɢɯ ɨɫɚɞɤɨɜ. 
ȼ ɬɚɛɥɢɰɟ1.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɚ ɪɚɡɥɢɬɨɣ ɧɟɮɬɢ ɫ ɝɪɭɧɬɚ. 
 
Ɍɚɛɥɢɰɚ 1.1 – Ɍɟɯɧɨɥɨɝɢɢ ɫɛɨɪɚ ɪɚɡɥɢɬɨɣ ɧɟɮɬɢ ɫ ɝɪɭɧɬɚ 
Ɍɟɯɧɨɥɨɝɢɹ Ɉɩɢɫɚɧɢɟ 
Ɂɚɜɨɞɧɟɧɢɟ 
Ɂɚɩɨɥɧɟɧɢɟ ɩɨɧɢɠɟɧɢɹ ɜɨɞɨɣ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɦɨɠɧɨ 
ɫɨɛɪɚɬɶ ɧɟɮɬɶ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɵ, ɫɦɵɬɶ ɟɺ ɫ ɛɪɚɧɞɫɩɨɣ-
ɬɚɦɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 
ɋɦɵɜ ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ 
ɂɫɩɨɥɶɡɭɸɬɫɹ ɜɵɫɨɤɨɧɚɩɨɪɧɵɟ ɧɚɫɨɫɵ, ɛɪɚɧɞɫɩɨɣɬɨɜ ɢ 
ɲɥɚɧɝɨɜ, ɦɨɛɢɥɢɡɚɰɢɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɜ ɬɨɱɤɢ ɫɛɨɪɚ. 
ɋɦɵɜ ɝɨɪɹɱɟɣ ɜɨɞɨɣ 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɨɝɪɟɬɶ ɜɨɞɭ ɞɨ ɬɟɦɩɟɪɚɬɭ-
ɪɚ 25-35 ɨɋ, ɱɬɨɛɵ ɩɨɧɢɡɢɬɶ ɜɹɡɤɨɫɬɶ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 
ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡ-
ɨɩɚɫɧɨɫɬɶ ɢ ɩɨɦɨɝɚɟɬ ɫɨɯɪɚɧɢɬɶ ɪɚɫɬɢɬɟɥɶɧɵɟ ɨɪɝɚɧɢɡɦɵ ɜ 
ɩɨɱɜɟ ɢ ɠɢɜɨɬɧɵɯ. 
ɍɛɨɪɤɚ ɝɪɚɛɥɹɦɢ ɉɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɛɨɥɶɲɢɯ ɫɥɨɹɯ ɧɟɮɬɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ. 
Ɉɱɢɫɬɤɚ ɪɟɡɢɧɨɜɵɦɢ ɫɤɪɟɛ-
ɤɚɦɢ 
ɉɪɢɦɟɧɹɸɬɫɹ ɫɤɪɟɛɤɢ ɢɡ ɪɟɡɢɧɵ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɮɬɹɧɵɯ 
ɩɪɨɥɢɜɨɜ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɟɺ ɜ ɦɟɫɬɚ ɫɛɨɪɚ. 
Ɇɟɯɚɧɢɱɟɫɤɨɟ ɫɧɹɬɢɟ ɝɪɭɧɬɚ ɉɪɢɦɟɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɢɤɢ ɞɥɹ ɭɞɚɥɟɧɢɹ ɡɚɦɚɡɭɱɟɧ-ɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɭɞɚɥɟɧɢɟɦ ɧɟɤɨɬɨɪɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ. 
Ɉɬɤɚɱɤɚ 
ɂɫɩɨɥɶɡɭɸɬɫɹ ɚɜɬɨɰɢɫɬɟɪɧɵ ɞɥɹ ɩɟɪɟɜɨɡɤɢ, ɜ ɧɢɯ ɩɟɪɟɤɚ-
ɱɢɜɚɸɬɫɹ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ 
ɷɥɟɤɬɪɨɧɚɫɨɫɨɜ. 
ɇɟɮɬɟɫɛɨɪɳɢɤɢ 
ɉɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɫɤɢɦɦɟɪɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚ-
ɡɧɚɱɟɧɵ ɞɥɹ ɫɛɨɪɚ ɧɟɮɬɢ ɪɚɡɥɢɱɧɨɣ ɜɹɡɤɨɫɬɢ ɫ ɜɨɞɧɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ. 
Ɂɭɦɩɮ ȼ ɪɚɣɨɧɚɯ ɫɛɨɪɚ ɧɟɮɬɢ ɧɚ ɫɤɥɨɧɚɯ ɜɵɪɵɜɚɸɬɫɹ ɧɟɛɨɥɶɲɢɟ ɭɝɥɭɛɥɟɧɢɹ. 
ȼɚɤɭɭɦɧɚɹ ɨɬɤɚɱɤɚ 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɞɜɢɠɧɵɯ ɜɚɤɭɭɦɧɵɯ 
ɧɚɫɨɫɨɜ, ɲɥɚɧɝɨɜ ɢ ɟɦɤɨɫɬɟɣ ɞɥɹ ɨɬɤɚɱɤɢ ɧɟɮɬɢ ɫ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɜɨɞɵ. 
ɋɠɢɝɚɧɢɟ 
ɋɠɢɝɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɞɚɥɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɫ 
ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ ɢ ɜɨɞɵ ɞɥɹ ɭɬɢɥɢɡɚɰɢɢ ɟɺ ɩɨɫɥɟ ɫɛɨɪɚ. 
ɑɬɨɛɵ ɩɨɞɠɟɱɶ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɚɤɟɥɵ. ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸ-
ɞɚɬɶ ɦɟɪɵ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ȼɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɡɢɦɧɟ-ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞ ɞɥɹ ɨɬɜɨɞɚ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɧɚ ɩɟɪɟɭɜɥɚɠɧɟɧɧɵɯ ɭɱɚɫɬɤɚɯ. 
 
1.1.3 Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ 
 
ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɫɥɨɣ ɜɟɱɧɨɦɺɪɡɥɵɯ ɝɪɭɧɬɨɜ ɩɨɞɜɟɪɝɚɟɬɫɹ ɫɟɡɨɧɧɨɦɭ ɨɬ-
ɬɚɢɜɚɧɢɸ ɢ ɩɪɨɦɟɪɡɚɧɢɸ. Ɇɨɳɧɨɫɬɶ ɞɟɹɬɟɥɶɧɨɝɨ ɫɥɨɹ ɡɚɜɢɫɢɬ ɨɬ ɢɧɬɟɧɫɢɜɧɨ-
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ɫɬɢ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɨɝɪɟɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɦɟɧɹɟɬɫɹ ɨɬ 0,2-0,3 ɦ (ɜ 
ɜɵɫɨɤɢɯ ɲɢɪɨɬɚɯ) ɞɨ 3-4 ɦ (ɧɚ ɲɢɪɨɬɟ 55-60ɨ). 
Ƚɥɭɛɢɧɚ ɫɟɡɨɧɧɨɨɬɬɚɢɜɚɸɳɟɝɨ ɫɥɨɹ ɧɟɨɞɢɧɚɤɨɜɚ ɜ ɝɪɭɧɬɚɯ ɪɚɡɥɢɱɧɨɝɨ 
ɫɨɫɬɚɜɚ ɢ ɜɥɚɠɧɨɫɬɢ. ɇɚɢɛɨɥɶɲɢɦ ɩɪɨɬɚɢɜɚɧɢɟɦ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɤɚɥɶɧɵɟ 
ɳɟɛɟɧɢɫɬɵɟ ɝɪɭɧɬɵ, ɧɚɢɦɟɧɶɲɢɦ ɝɥɢɧɢɫɬɵɟ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨ-
ɝɨ ɜɨɡɞɭɯɚ, ɬɚɤ ɤɚɤ ɥɟɬɨɦ ɫɨɥɧɟɱɧɚɹ ɪɚɞɢɚɰɢɹ ɩɨɜɵɲɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɜɟɪɯ-
ɧɨɫɬɢ, ɚ ɡɢɦɨɣ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɡɚɳɢɳɚɟɬ ɟɺ ɨɬ ɨɯɥɚɠɞɟɧɢɹ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɦɺɪɡɥɵɯ ɝɪɭɧɬɨɜ ɜ ɡɧɚɱɢɬɟɥɶ-
ɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɩɪɨɱɧɨɫɬɢ, ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ, ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɫɨɫɬɚɜɚ ɢ ɞɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɺɪɡɥɵɯ ɝɪɭɧɬɨɜ. 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɝɪɭɧɬɨɜ ɩɨ ɝɥɭɛɢɧɟ ɡɚɥɟɝɚɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟ-
ɪɢɨɞ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɨɧ ɫɬɪɚɧɵ ɧɟɨɞɢɧɚɤɨɜɨ. 
ɇɚ ɪɢɫɭɧɤɟ 1.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɯɟɦɚɬɢɱɟɫɤɚɹ ɤɚɪɬɚ, ɪɚɡɞɟɥɺɧɧɚɹ ɧɚ ɫɟɦɶ 
ɡɨɧ ɩɪɨɦɟɪɡɚɧɢɹ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɩɨ ɩɨɤɚɡɚɬɟɥɸ Ⱥɩ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɣɨɧɚɯ, ɮɨɪɦɭɥɚ (1.1): 
    ∑ (    √  )      (1.1) 
 





Ɋɢɫɭɧɨɤ 1.5 – ɋɯɟɦɚɬɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɦɺɪɡɥɵɯ ɝɪɭɧɬɨɜ 
 ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɦɟɪɡɚɧɢɹ 
 
ȼ ɬɚɛɥɢɰɟ 1.2 ɩɨɤɚɡɚɧɨ ɜɪɟɦɹ ɧɚɥɢɱɢɹ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɣɨɧɨɜ ɩɨ ɪɢɫɭɧɤɭ 1.5. 
 
Ɍɚɛɥɢɰɚ 1.2 – ȼɪɟɦɹ ɧɚɥɢɱɢɹ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ (ɜ ɦɟɫɹɰɚɯ) ɩɨ ɪɚɣɨɧɚɦ 
ɂɧɞɟɤɫ 
ɪɚɣɨɧɚ Ⱥɩ 
Ƚɥɭɛɢɧɚ ɪɚɡɪɚɛɨɬɤɢ, ɦ 
1,0 1,5 2,0 2,5 4,0 
ɉ1 70-110 10 11  12  
ɉ2 50-70 9  10 11 12 
ɉ3 30-50 7  8  11 
ɉ4 20-30 6 7  8  
ɉ5 10-20   5-6   
ɉ6 5-10   4-5   
ɉ7 2-5      
 
ɉɪɨɱɧɨɫɬɶ ɦɺɪɡɥɵɯ ɝɪɭɧɬɨɜ ɨɰɟɧɢɜɚɸɬ ɱɢɫɥɨɦ ɭɞɚɪɨɜ ɋ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɩɥɨɬɧɨɦɟɪɚ Ⱦɨɪɇɂɂ. ɑɢɫɥɨ ɋ ɤɨɦɩɥɟɤɫɧɨ, ɨɩɪɟɞɟɥɹɟɬ ɮɢɡɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɝɪɭɧɬɚ ɢ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɭɫɢɥɢɹɦ ɪɟɡɚɧɢɹ. Ɉɧɨ ɜɯɨɞɢɬ ɜ ɪɚɫɱɺɬ ɡɚɜɢ-
25 
ɫɢɦɨɫɬɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɢɥɢɣ ɪɟɡɚɧɢɹ. 
ȼ ɨɫɧɨɜɭ ɩɪɢɧɹɬɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɝɪɭɧɬɨɜ ɩɨ ɝɪɭɩɩɚɦ ɬɪɭɞɧɨɫɬɢ ɢɯ ɪɚɡ-
ɪɚɛɨɬɤɢ, ɩɪɟɞɥɨɠɟɧɧɨɣ ɩɪɨɮɟɫɫɨɪɨɦ Ⱥ. ɇ. Ɂɟɥɟɧɢɧɵɦ, ɩɨɥɨɠɟɧ ɩɨɤɚɡɚɬɟɥɶ — 
ɩɪɨɱɧɨɫɬɶ ɝɪɭɧɬɨɜ ɩɨ ɱɢɫɥɭ ɭɞɚɪɨɜ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɥɨɬɧɨɦɟɪɚ — ɭɞɚɪɧɢɤɚ 
Ⱦɨɪɇɂɂ. ɍɞɚɪɧɢɤ Ⱦɨɪɇɂɂ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɫɬɟɣɲɢɣ ɩɪɢɛɨɪ ɩɨ ɬɢɩɭ 
ɡɚɛɢɜɚɟɦɨɝɨ ɫɬɟɪɠɧɹ. ɋɬɟɪɠɟɧɶ ɩɨɝɪɭɠɚɟɬɫɹ ɜ ɝɪɭɧɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɭɞɚɪɨɜ ɩɚ-
ɞɚɸɳɟɣ ɝɢɪɢ. Ɇɚɫɫɚ ɝɢɪɢ 2,5 ɤɝ, ɜɵɫɨɬɚ ɟɟ ɩɚɞɟɧɢɹ 400 ɦɦ, ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 
ɫɬɟɪɠɧɹ 1 ɫɦ2, ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ 100 ɦɦ (ɪɢɫɭɧɨɤ 1.6). 
 
 
Ɋɢɫɭɧɨɤ 1.6 – ɉɥɨɬɧɨɦɟɪ (ɭɞɚɪɧɢɤ) Ⱦɨɪɇɂɂ 
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Ⱦɨɫɬɨɢɧɫɬɜɨ ɭɞɚɪɧɢɤɚ Ⱦɨɪɇɂɂ — ɩɪɨɫɬɨɬɚ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ, 
ɧɟɞɨɫɬɚɬɨɤ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɝɪɭɧɬɨɜ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɭɞɚɪɧɢɤɚ Ⱦɨɪɇɂɂ — ɭɫɥɨɜ-
ɧɨɫɬɶ ɨɰɟɧɤɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɟ ɝɪɭɧɬɚ ɩɨ ɨɞɧɢɦ ɩɪɨɱɧɨɫɬɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɢɩɚ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɟɤɨɬɨɪɵɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɧɚ ɨɫɧɨ-
ɜɟ ɨɛɪɚɛɨɬɤɢ ɢ ɨɛɨɛɳɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɪɟɤɨɦɟɧɞɭɸɬ ɤɨɪɪɟɥɹ-
ɰɢɨɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɱɢɫɥɨɦ ɍɞɚɪɨɜ ɭɞɚɪɧɢɤɚ Ⱦɨɪɇɂɂ ɢ ɭɞɟɥɶɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɪɟɡɚɧɢɸ ɢ ɤɨɩɚɧɢɸ.  
ɇɚɱɢɧɚɹ ɪɚɫɱɺɬ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɡɥɨɝɨ 
ɝɪɭɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɫ ɪɚɡɥɢɜɚɦɢ ɧɟɮɬɢ. 
Ɇɺɪɡɥɵɟ ɝɪɭɧɬɵ – ɝɪɭɧɬɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɧɭɥɟɜɭɸ ɢɥɢ ɨɬɪɢɰɚɬɟɥɶɧɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ, ɱɚɫɬɶ, ɢɦɟɸɳɚɹɫɹ ɜ ɧɟɣ ɜɨɞɚ ɩɪɢɧɹɥɚ ɬɜɺɪɞɨɟ ɚɝɪɟɝɚɬɧɨɟ ɫɨɫɬɨɹ-
ɧɢɟ, ɬ.ɟ. ɩɪɟɜɪɚɬɢɥɚɫɶ ɜ ɥɺɞ [11]. 
Ɇɟɪɡɥɵɣ ɝɪɭɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɟɬɵɪɺɯɮɚɡɧɭɸ ɫɢɫɬɟɦɭ, ɤɨɬɨɪɚɹ ɫɨ-
ɫɬɨɢɬ ɢɡ ɬɜɟɪɞɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɱɚɫɬɢɰ, ɫɜɹɡɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ (ɥɶɞɚ), ɜɨɡɞɭɯɚ ɢ 
ɜɨɞɵ, ɜ ɧɚɲɟɦ ɠɟ ɫɥɭɱɚɟ ɞɨɛɚɜɥɹɟɬɫɹ ɟɳɺ ɨɞɧɚ ɮɚɡɚ - ɧɟɮɬɶ. ɉɪɨɦɟɪɡɚɧɢɟ 
ɝɪɭɧɬɨɜ ɨɛɹɡɚɬɟɥɶɧɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɰɟɥɵɦ ɪɹɞɨɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫ-
ɫɨɜ, ɤɨɬɨɪɵɟ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɢɯ ɫɜɨɣɫɬɜɚɯ ɢ ɫɬɪɭɤɬɭɪɟ.  
Ʉɨɝɞɚ ɝɪɭɧɬ ɩɪɨɦɟɪɡɚɟɬ, ɜɨɞɚ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɜ ɟɝɨ ɩɨɪɚɯ ɩɪɢ ɨɩɪɟɞɟ-
ɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (ɜ ɝɪɭɧɬɨɜɨɣ ɜɨɞɟ ɩɟɪɜɵɟ ɤɪɢɫɬɚɥɥɵ ɥɶɞɚ, ɨɩɪɟɞɟɥɹɸɳɢɟ 
ɧɚɱɚɥɨ ɡɚɦɟɪɡɚɧɢɹ, ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɢɧɭɫ 0,1°ɋ, ɚ ɚɛɫɨɥɸɬɧɨɟ ɡɚ-
ɦɟɪɡɚɧɢɟ ɫɥɭɱɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɢɧɭɫ 0,5-0,6°ɋ) ɩɟɪɟɯɨɞɢɬ ɢɡ ɠɢɞɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɜ ɬɜɺɪɞɨɟ, ɤɨɬɨɪɵɣ ɤɨɦɩɨɧɭɟɬ ɱɚɫɬɢɰɵ ɝɪɭɧɬɚ ɜ ɨɞɢɧ ɨɛɳɟɟ ɰɟɥɨɟ, ɜ 
ɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɪɨɱɧɨɫɬɶ ɩɨɜɵɲɚɟɬɫɹ ɜ ɞɟɫɹɬɤɢ ɪɚɡ. 
ɍɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɟɡɚɧɢɸ ɞɥɹ ɧɟ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɫɨɫɬɚɜɥɹɟɬ Ʉ=2-
3ɤȽ/ɫɦ2, ɞɥɹ ɦɟɪɡɥɨɝɨ ɠɟ ɝɪɭɧɬɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɦɢɧɭɫ 10°ɋ ɨɧɨ ɞɨɫɬɢ-
ɝɚɟɬ 300 ɤȽ/ɫɦ2.Ɉɛɴɺɦ ɥɶɞɚ ɜ ɦɺɪɡɥɨɦ ɝɪɭɧɬ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɹɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ, ɜɪɟɦɟɧɢ ɩɪɨɦɟɪɡɚɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɭɜɟɥɢɱɟɧɢɟ ɷɬɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɜɥɟɱɺɬ ɡɚ ɫɨɛɨɣ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɥɶɞɚ ɜ ɝɪɭɧɬɟ ɢ ɩɨɜɵɲɟɧɢɟ 
ɩɪɨɱɧɨɫɬɢ. 
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ɋɭɯɨɣ ɩɟɫɨɤ, ɤɨɬɨɪɵɣ ɧɟ ɢɦɟɟɬ ɜ ɫɜɨɺɦ ɫɨɫɬɚɜɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɥɚ-
ɝɢ, ɡɚɦɟɪɡɚɹ ɨɫɬɚɺɬɫɹ ɫɵɩɭɱɢɦ ɢ ɪɵɯɥɵɦ. 
ɉɥɚɫɬɢɱɧɨɫɬɶ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɝɪɭɧɬɚɦ ɩɪɢɞɚɺɬɫɹ ɡɚ ɫɱɺɬ ɫɨɞɟɪɠɚɧɢɹ 
ɜ ɧɢɯ ɱɚɫɬɢɱɟɤ ɧɟɡɚɦɟɪɡɲɟɣ ɜɨɞɵ, ɷɬɨ ɫɨɞɟɪɠɚɧɢɟ ɜɥɢɹɟɬ ɧɚ ɮɢɡɢɤɨ-
ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 
Ⱦɟɮɨɪɦɚɰɢɹ ɦɺɪɡɥɵɯ ɝɪɭɧɬɨɜ, ɟɺ ɯɚɪɚɤɬɟɪ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɡɚɜɢɫɢɬ ɨɬ 
ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ, ɬɚɤɠɟ ɜɥɢɹɟɬ ɫɤɨɪɨɫɬɶ 
ɩɪɢɥɨɠɟɧɢɹ ɢ ɜɟɥɢɱɢɧɚ ɧɚɝɪɭɡɤɢ. Ɉɬɫɸɞɚ ɞɟɮɨɪɦɚɰɢɹ ɝɪɭɧɬɨɜ ɦɨɠɟɬ ɛɵɬɶ 
ɩɥɚɫɬɢɱɧɨɣ ɢ ɯɪɭɩɤɨɣ. 
ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ ɦɢɧɭɫ 1,0°ɋ ɞɨ ɦɢɧɭɫ 7°ɋ ɩɪɟɨɛɥɚɞɚɸɬ ɩɥɚɫɬɢɱɟɫɤɢɟ 
ɞɟɮɨɪɦɚɰɢɹ, ɫ ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɝɪɭɧɬ ɩɪɢɨɛɪɟɬɚɟɬ ɯɪɭɩɤɨɫɬɶ. 
ɋɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɜɨɣɫɬɜɚ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɨɤɚɡɵɜɚɟɬ ɫɤɨɪɨɫɬɶ 
ɜɨɡɪɚɫɬɚɧɢɹ ɧɚɝɪɭɡɤɢ. Ʉɚɤ ɩɨɤɚɡɚɥɢ ɨɩɵɬɵ ɨɬɞɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ [12,13], 
ɛɨɥɶɲɢɟ ɫɤɨɪɨɫɬɢ ɜɨɡɪɚɫɬɚɧɢɹ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɹɬ ɤ ɩɨɜɵɲɟɧɢɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɫɠɚɬɢɸ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɨɜ ɫɠɚɬɢɸ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɩɨɤɚɡɚɬɟɥɟɦ ɮɢɡɢɤɨ–ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ. 
ɉɪɨɱɧɨɫɬɶ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ, ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɢɯ ɪɟɡɚɧɢɸ, ɨɬɤɨɥɭ ɢ 
ɩɪɨɱɢɦ ɞɟɮɨɪɦɚɰɢɹɦ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɨ ɢ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧ-
ɬɚ. ɇɚ ɪɢɫɭɧɤɟ 1.7 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɮ. ɞ.ɬ.ɧ. 
Ⱥ.ɇ.Ɂɟɥɟɧɢɧɚ [14] ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɡɚɜɢɫɢɦɨɫɬɢ ɭɞɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɪɟɡɚɧɢɸ Ʉ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɝɪɭɧɬɚ (ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ 
ɩɪɢ ɛɥɨɤɢɪɨɜɚɧɧɨɦ ɪɟɡɚɧɢɟ ɫɬɪɭɠɤɢ ɩɨɫɬɨɹɧɧɨɝɨ ɫɟɱɟɧɢɹ ɲɢɪɢɧɨɣ S=3 ɫɦ, 
ɝɥɭɛɢɧɨɣ h=1ɫɦ ɢ ɭɝɥɟ ɪɟɡɚɧɢɹ α=90°). 
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1 - ɫɭɝɥɢɧɨɤ, ω =20,4%; 2 - ɫɭɩɟɫɶ, ω =15,2%; 3 - ɝɥɢɧɚ, ω =31,2%; 4 - ɩɟɫɨɤ, ω =11,4%. 
 
Ɋɢɫɭɧɨɤ 1.7 – Ɂɚɜɢɫɢɦɨɫɬɶ ɭɞɟɥɶɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɪɟɡɚɧɢɸ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɝɪɭɧɬɚɯ ɪɚɡɥɢɱɧɨɝɨ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 
 
ɋɨ ɫɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɝɪɭɧɬɚ ɩɨɜɵɲɚɟɬɫɹ, 
ɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɪɚɡɪɵɜɭ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɦɟɧɶɲɟ, ɱɟɦ ɫɠɚɬɢɸ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɟɪɡɥɵɟ ɝɪɭɧɬɵ ɩɨ-ɪɚɡɧɨɦɭ ɫɨɩɪɨɬɢɜɥɹɸɬɫɹ ɪɚɡɥɢɱɧɵɦ ɜɢɞɚɦ 
ɞɟɮɨɪɦɚɰɢɢ. 
Ʉɪɨɦɟ ɛɨɥɶɲɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ, ɦɟɪɡɥɵɟ ɝɪɭɧɬɵ ɢɦɟɸɬ ɟɳɟ ɢ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɚɛɪɚɡɢɜɧɵɟ ɫɜɨɣɫɬɜɚ, ɱɬɨ ɫɢɥɶɧɨ ɡɚɬɪɭɞɧɹɟɬ ɢɯ ɪɚɡɪɚɛɨɬɤɭ ɪɟɡɚ-
ɧɢɟɦ. ȼ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɚɛɪɚɡɢɜɧɨɝɨ ɢɡɧɨɫɚ ɢɧɫɬɪɭɦɟɧɬɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɛɪɚɡɢɜɧɨɫɬɶɸ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ, ɩɨɷɬɨɦɭ ɚɛɪɚɡɢɜɧɨɫɬɶ ɫɥɟɞɭɟɬ 
ɫɱɢɬɚɬɶ, ɤɚɤ ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ. 
ɋɟɝɨɞɧɹ ɫɭɳɟɫɬɜɭɸɬ ɞɜɟ ɪɚɡɥɢɱɧɵɟ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɚ ɫɨɫɬɨɹɧɢɟ ɧɟɮɬɢ ɜ 
ɞɢɫɩɟɪɫɧɵɯ ɝɪɭɧɬɚɯ. ɋɨɝɥɚɫɧɨ ɛɨɥɟɟ ɪɚɧɧɟɣ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɨɛɪɚɡɭɟɬɫɹ 
ɷɦɭɥɶɫɢɹ ɢɡ ɱɚɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ, ɤɨɬɨɪɚɹ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɠɢɞɤɨɦ ɤɨɦɩɨ-
ɧɟɧɬɟ ɝɪɭɧɬɨɜ ɢɥɢ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɧɟɣ, ɧɨ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɧɟɮɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ 
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ɫɨɛɨɣ ɧɟɫɦɟɲɢɜɚɸɳɭɸɫɹ ɫ ɜɨɞɨɣ ɠɢɞɤɭɸ ɮɚɡɭ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦɢ ɞɚɧɧɵɦɢ ɢɫ-
ɫɥɟɞɨɜɚɬɟɥɹɦɢ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɜɨ ɜɥɚɝɨɧɚɫɵɳɟɧɧɵɯ ɝɪɭɧɬɚɯ ɧɟɮɬɶ ɡɚɧɢɦɚɟɬ 
ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ ɩɨɪɵ ɢ ɧɟ ɢɦɟɟɬ ɤɨɧɬɚɤɬɚ ɫ ɦɢɧɟɪɚɥɶɧɵɦɢ ɱɚɫɬɢɰɚɦɢ. ȼ 
ɦɚɥɨɜɥɚɠɧɵɯ ɝɪɭɧɬɚɯ ɱɚɫɬɶ ɧɟɮɬɢ ɦɨɠɟɬ ɫɨɩɪɢɤɚɫɚɬɶɫɹ ɫ ɦɢɧɟɪɚɥɶɧɵɦɢ ɱɚ-
ɫɬɢɰɚɦɢ ɢ ɫɨɪɛɢɪɨɜɚɬɶɫɹ ɢɯ ɚɤɬɢɜɧɵɦɢ ɰɟɧɬɪɚɦɢ [15]. 
Ɍ.Ɍ. Ʉɥɭɛɨɜɚ [16], ɤɨɬɨɪɚɹ ɢɫɫɥɟɞɨɜɚɥɚ ɤɨɧɬɚɤɬɧɵɟ ɹɜɥɟɧɢɹ, ɩɪɨɬɟɤɚɸ-
ɳɢɟ ɧɚ ɝɪɚɧɢɰɟ ɧɟɮɬɶ - ɦɢɧɟɪɚɥɶɧɚɹ ɦɚɫɫɚ ɤɨɥɥɟɤɬɨɪɚ, ɫɞɟɥɚɥɚ ɜɵɜɨɞ, ɱɬɨ ɜɟ-
ɞɭɳɢɣ ɦɟɯɚɧɢɡɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɢɧɟɪɚɥɨɜ ɨɫɚɞɨɱɧɵɯ ɩɨɪɨɞ ɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 
ɜɟɳɟɫɬɜɚ - ɫɨɪɛɰɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɢɨɧɨɜ ɢɥɢ ɪɚɞɢɤɚɥɨɜ ɩɨɜɟɪɯɧɨɫɬɶɸ ɦɢɧɟɪɚ-
ɥɨɜ ɢɦɟɧɧɨ ɬɟɦɢ ɟɟ ɭɱɚɫɬɤɚɦɢ, ɝɞɟ ɜɫɥɟɞɫɬɜɢɟ ɞɟɮɟɤɬɨɜ ɜ ɫɬɪɭɤɬɭɪɟ ɫɨɡɞɚɟɬɫɹ 
ɞɟɮɢɰɢɬ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɡɚɪɹɞɨɜ. "Ɂɚɤɥɸɱɟɧɧɚɹ ɦɟɠɞɭ ɦɢɧɟɪɚɥɶɧɵɦɢ ɱɚɫɬɢ-
ɰɚɦɢ ɨɫɬɚɬɨɱɧɚɹ ɜɨɞɚ ɢɦɟɟɬ ɫɬɪɭɤɬɭɪɭ ɥɶɞɚ. ȼ ɩɭɫɬɨɬɵ ɷɬɨɣ ɥɟɞɹɧɨɣ ɩɥɟɧɤɢ 
ɜɯɨɞɹɬ ɦɨɥɟɤɭɥɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɟɮɬɢ, ɡɚɩɨɥɧɹɹ ɢɯ". 
ȼ.Ⱥ. Ʉɨɪɨɥɟɜ ɨɩɪɟɞɟɥɢɥ ɢɧɭɸ ɬɨɱɤɭ ɡɪɟɧɢɹ [17, 18]: ɪɚɫɬɜɨɪɟɧɧɵɟ ɜ ɜɨɞɟ 
ɧɚɮɬɟɧɨɜɵɟ ɤɢɫɥɨɬɵ ɢ ɞɪɭɝɢɟ ɩɨɥɹɪɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɧɟɮɬɢ, ɫɨɞɟɪɠɚɳɢɟ ɦɨɥɟ-
ɤɭɥɵ ɤɢɫɥɨɪɨɞɚ, ɫɟɪɵ, ɚɡɨɬɚ ɢ ɞɪ., ɦɨɝɭɬ ɞɢɮɮɭɧɞɢɪɨɜɚɬɶ ɱɟɪɟɡ ɩɥɟɧɤɢ ɫɜɹɡɚɧ-
ɧɨɣ ɜɨɞɵ ɞɢɫɩɟɪɫɧɵɯ ɩɨɪɨɞ ɢ ɜɵɬɟɫɧɹɬɶ ɜɨɞɭ ɢɡ ɚɤɬɢɜɧɵɯ ɰɟɧɬɪɨɜ ɦɢɧɟɪɚɥɶ-
ɧɵɯ ɱɚɫɬɢɰ ɢ ɚɞɫɨɪɛɢɪɨɜɚɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɥɢɧɢɫɬɨɝɨ ɝɪɭɧɬɚ.  
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨɦ [19] ɷɬɨɝɨ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ ɩɨɜɵ-
ɲɟɧɢɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɝɪɭɧɬɨɜ ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ ɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɚɦɢ ɜɫɥɟɞ-
ɫɬɜɢɟ ɜɵɬɟɫɧɟɧɢɹ ɡɚɝɪɹɡɧɢɬɟɥɟɦ ɦɟɧɟɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɝɨ ɜɨɡɞɭɯɚ. Ɍɨɱɧɨ ɩɪɟɞ-
ɜɢɞɟɬɶ ɜɥɢɹɧɢɟ ɧɟɮɬɢ ɧɚ ɫɜɨɣɫɬɜɚ ɞɢɫɩɟɪɫɧɵɯ ɝɪɭɧɬɨɜ ɫɥɨɠɧɨ, ɩɨɬɨɦɭ ɱɬɨ 
ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɦɢɧɟɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɝɪɭɧɬɨɜ ɢ 
ɫɜɨɣɫɬɜɚ ɫɚɦɨɣ ɧɟɮɬɢ, ɢ ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɝɪɭɧɬɨɜ ɧɟɮɬɶɸ. ȿɳɟ ɫɥɨɠɧɟɟ 
ɩɪɟɞɫɤɚɡɚɬɶ ɜɥɢɹɧɢɟ ɧɟɮɬɢ ɧɚ ɢɡɦɟɧɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɞɢɫɩɟɪɫɧɵɯ 
ɝɪɭɧɬɨɜ. ȼ.Ⱥ. Ʉɨɪɨɥɟɜ [18] ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɜɨɡɦɨɠɧɨ ɩɨ-
ɧɢɠɟɧɢɟ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɡɚɝɪɹɡɧɟɧɧɵɯ ɝɪɭɧɬɨɜ, ɩɨɬɨɦɭ ɱɬɨ ɡɚɝɪɹɡɧɢɬɟɥɶ ɞɟ-
ɥɚɟɬ ɩɪɨɱɧɟɟ ɤɨɧɬɚɤɬɵ ɦɟɠɞɭ ɫɬɪɭɤɬɭɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɧɚɛɭɯɚ-
ɧɢɸ ɝɥɢɧɢɫɬɵɯ ɦɢɧɟɪɚɥɨɜ, ɡɚɤɪɵɜɚɹ ɩɨɪɵ ɢ ɩɪɟɝɪɚɠɞɚɹ ɨɬɠɚɬɢɸ ɩɨɪɨɜɨɣ ɜɨ-
ɞɵ. 
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ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɜɨɡɦɨɠɧɨ ɭɜɟɥɢɱɟɧɢɟ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɩɪɢ ɫɧɢɠɟ-
ɧɢɢ ɩɪɨɱɧɨɫɬɢ ɤɨɧɬɚɤɬɨɜ ɡɚ ɫɱɟɬ ɷɮɮɟɤɬɚ Ɋɟɛɢɧɞɟɪɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɪɚɫɬɜɨɪɟɧɢɢ 
ɰɟɦɟɧɬɢɪɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɢ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɬɪɟɧɢɹ ɧɚ ɤɨɧɬɚɤɬɚɯ ɱɚɫɬɢɰ. ɉɪɢ 
ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɢ ɫɜɨɣɫɬɜɚ ɫɚɦɨɝɨ ɡɚɝɪɹɡɧɢɬɟɥɹ, ɬɚɤ ɤɚɤ, ɧɚɩɪɢɦɟɪ, 
ɥɟɝɤɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɢɦɟɸɳɢɟ ɜɹɡɤɨɫɬɶ ɦɟɧɶɲɭɸ, ɱɟɦ ɜɹɡɤɨɫɬɶ ɜɨɞɵ, ɩɨɧɢ-
ɠɚɸɬ ɜɹɡɤɨɫɬɶ ɝɪɭɧɬɚ. 
ɉɟɪɟɦɟɳɟɧɢɟ ɧɟɮɬɢ ɜ ɦɺɪɡɥɵɯ ɝɪɭɧɬɚɯ ɢ ɟɟ ɜɥɢɹɧɢɟ ɧɚ ɢɡɦɟɧɟɧɢɟ ɢɯ 
ɫɜɨɣɫɬɜ ɜ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɨɫɜɟɳɟɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨ. Ʉ ɧɚɫɬɨɹɳɟɦɭ 
ɜɪɟɦɟɧɢ ɜɵɹɫɧɟɧɨ, ɱɬɨ ɧɟɮɬɶ ɧɟ ɬɨɥɶɤɨ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ ɜɟɪɯɧɟɦ ɫɥɨɟɜ ɩɨɱɜɵ, 
ɧɨ ɢ ɞɜɢɠɟɬɫɹ ɜɧɭɬɪɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɧɟ ɟɞɢɧɵɦ ɮɪɨɧɬɨɦ, ɚ ɨɬɞɟɥɶɧɵɦɢ 
ɮɪɚɤɰɢɹɦɢ ɫ ɪɚɡɧɨɣ ɫɤɨɪɨɫɬɶɸ [20, 21]. ɂɡɦɟɧɹɟɬɫɹ ɦɟɯɚɧɢɡɦ ɩɟɪɟɧɨɫɚ ɤɨɦɩɨ-
ɧɟɧɬɨɜ ɧɟɮɬɢ. Ɉɛɴɟɦɧɵɣ ɩɟɪɟɧɨɫ ɧɟɮɬɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɚɩɢɥɥɹɪɧɵɯ ɫɢɥ ɩɨ 
ɫɩɥɨɲɧɵɦ ɩɨɪɨɜɵɦ ɤɚɧɚɥɚɦ ɢ ɦɢɤɪɨɬɪɟɳɢɧɚɦ ɩɪɟɨɛɥɚɞɚɟɬ ɜ ɦɟɪɡɥɵɯ ɝɪɭɧɬɚɯ 
ɫ ɧɟɩɨɥɧɨɣ ɫɬɟɩɟɧɶɸ ɡɚɩɨɥɧɟɧɢɹ ɩɨɪ ɥɶɞɨɦ ɢ ɧɟɡɚɦɟɪɡɲɟɣ ɜɨɞɨɣ. ȼ ɝɪɭɧɬɚɯ, 
ɝɞɟ ɡɚɩɨɥɧɟɧɵ ɩɨɪɵ, ɪɚɫɬɜɨɪɢɦɵɟ ɜ ɜɨɞɟ ɤɨɦɩɨɧɟɧɬɵ ɧɟɮɬɢ ɦɢɝɪɢɪɭɸɬ ɩɨ 
ɩɥɟɧɤɚɦ ɧɟɡɚɦɟɪɡɲɟɣ ɜɨɞɵ, ɱɬɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢ-
ɟɦ ɜ 5 ɪɚɡ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɟɪɟɧɨɫɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɝɥɢɧɢɫɬɵɯ 
ɝɪɭɧɬɚɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɫɱɚɧɵɦɢ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ 
ɧɟɡɚɦɟɪɡɲɟɣ ɜɨɞɵ ɜ ɛɨɥɟɟ ɞɢɫɩɟɪɫɧɵɯ ɝɥɢɧɚɯ [21].  
 
1.2 ɉɚɬɟɧɬɧɵɣ ɨɛɡɨɪ 
 
1.2.1 ɍɫɬɪɨɣɫɬɜɨ ɞɥя ɫɧяɬɢя ɜɟɪɯɧɟɝɨ ɫɥɨя ɡɚɪɚɠɟɧɧɨɝɨ ɝɪɭɧɬɚ - Ⱥɜ-
ɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ SU1710672 
 
ɍɫɬɪɨɣɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɨɫɥɨɣɧɨɝɨ ɫɪɟɡɚɧɢɹ ɝɪɭɧɬɚ. ɐɟɥɶɸ ɢɡɨɛ-
ɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɩɭɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɷɥɟ-
ɦɟɧɬɨɜ ɭɫɬɪɨɣɫɬɜɚ ɨɬ ɩɨɥɨɦɨɤ.[22] 
ɍɫɬɪɨɣɫɬɜɨ ɫɨɞɟɪɠɢɬ ɫɨɟɞɢɧɟɧɧɭɸ ɫ ɛɚɡɨɜɨɣ ɦɚɲɢɧɨɣ ɪɚɦɭ 2, ɧɚ ɤɨɬɨ-
31 
ɪɨɣ ɫɦɨɧɬɢɪɨɜɚɧ ɛɚɪɚɛɚɧ 1 ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɶɸ 15 ɢ ɪɚɞɢɚɥɶɧɵɦɢ ɧɨɠɚɦɢ 
3. ɇɚ ɪɚɦɟ 2 ɲɚɪɧɢɪɧɨ ɪɚɫɩɨɥɨɠɟɧɵ ɪɚɞɢɚɥɶɧɵɟ ɨɩɨɪɵ 13. ɫɨɟɞɢɧɟɧɧɵɟ ɩɨɞ-
ɪɟɡɧɵɦ ɧɨɠɨɦ 12, ɫɨɞɟɪɠɚɳɢɦ ɪɟɠɭɳɭɸ ɤɪɨɦɤɭ ɢ ɩɨɞɨɲɜɭ. Ɉɫɶ 14 ɩɨɜɨɪɨɬɚ 
ɨɩɨɪ 13 ɪɚɫɩɨɥɨɠɟɧɚ ɜɵɲɟ ɢ ɫɡɚɞɢ ɨɫɢ 15. ɉɪɢ ɜɟɪɬɢɤɚɥɶɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ 
ɨɩɨɪ 13 ɪɟɠɭɳɚɹ ɤɪɨɦɤɚ ɩɨɞɪɟɡɧɨɝɨ ɧɨɠɚ ɪɚɫɩɨɥɨɠɟɧɚ ɧɢɠɟ ɪɟɠɭɳɢɯ ɤɪɨɦɨɤ 
ɧɨɠɟɣ. Ɋɚɞɢɚɥɶɧɵɟ ɨɩɨɪɵ 13 ɲɚɪɧɢɪɧɨ ɫɜɹɡɚɧɵ ɫ ɪɚɦɨɣ 2 ɩɨɫɪɟɞɫɬɜɨɦ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪɚ 18. ɲɬɨɤ ɤɨɬɨɪɨɝɨ ɫɨɟɞɢɧɟɧ ɫ ɨɩɨɪɨɣ 13 ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɨɝɨ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ. ɉɪɢ ɪɚɛɨɬɟ ɫɥɨɢ ɝɪɭɧɬɚ ɪɚɡɪɟ-
ɡɚɟɬɫɹ ɧɨɠɚɦɢ, ɩɨɞɪɟɡɚɟɬɫɹ ɧɨɠɨɦ ɫ ɩɨɞɨɲɜɨɣ ɢ ɩɨɞɧɢɦɚɟɬɫɹ ɩɨ ɤɨɠɭɯɭ 17. 
Ƚɪɭɧɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɦɟɠɞɭ ɧɨɠɚɦɢ ɜɵɬɚɥɤɢɜɚɟɬɫɹ ɩɥɚɧɤɚɦɢ, ɤɨɬɨɪɵɟ ɫɜɹɡɚ-
ɧɵ ɤɚɧɚɬɨɦ 7, ɫɨɟɞɢɧɟɧɧɵɦ ɩɪɭɠɢɧɚɦɢ 8 ɫ ɛɚɪɚɛɚɧɨɦ 1. Ʉɨɧɜɟɣɟɪɨɦ 23 ɝɪɭɧɬ 
ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɬɪɚɧɫɩɨɪɬ. ȼ ɢɫɯɨɞɧɨɦ ɩɨɥɨɠɟɧɢɢ ɨɩɨɪɚ 13 ɨɬ ɩɨɜɨɪɨɬɚ 
ɭɞɟɪɠɢɜɚɟɬɫɹ ɲɬɨɤɨɦ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 18. ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɬɜɟɪɞɨɝɨ ɜɤɥɸɱɟɧɢɹ 
ɩɨɞ ɧɨɠ 12 ɩɨɫɥɟɞɧɢɣ ɨɬɤɥɨɧɹɟɬɫɹ, ɚ ɲɬɨɤ ɜɯɨɞɢɬ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪ 18. ɉɨɫɥɟ 
ɩɪɨɯɨɞɚ ɬɜɟɪɞɨɝɨ ɜɤɥɸɱɟɧɢɹ ɧɨɠ 12 ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɢɫɯɨɞɧɨɟ 
ɩɨɥɨɠɟɧɢɟ. ɇɚ ɪɢɫɭɧɤɚɯ 1.8, 1.9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ. 
 
 
2- ɪɚɦɚ; 10 - ɜɪɚɳɚɸɳɢɟɫɹ ɞɢɫɤɢ; 15 - ɨɫɶ; 24 - ɛɨɤɨɜɨɣ ɬɪɚɧɫɩɨɪɬɟɪ; 25 - ɜɚɥ ɨɬɛɨɪɚ ɦɨɳɧɨ-
ɫɬɢ; 26 - ɬɪɚɤɬɨɪ; 27 - ɤɚɪɞɚɧɧɵɣ ɜɚɥ; 36 - ɫɚɦɨɫɜɚɥ; 37 - ɛɚɤ ɫ ɜɨɞɨɣ;  
 




1 - ɛɚɪɚɛɚɧ; 2 - ɪɚɦɚ; 4 - ɤɨɥɶɰɟɜɵɟ ɧɨɠɢ; 6 - ɨɬɪɨɫɬɤɢ ɩɥɚɧɨɤ; 7 - ɬɪɨɫɨɜɚɹ ɫɜɹɡɶ; 8 - ɩɪɭɠɢ-
ɧɵ; 9 - ɬɨɥɤɚɬɟɥɢ; 10, 11 - ɜɪɚɳɚɸɳɢɟɫɹ ɞɢɫɤɢ; 12 - ɩɨɞɪɟɡɧɨɣ ɧɨɠ; 13 - ɪɚɞɢɚɥɶɧɵɟ ɨɩɨɪɵ; 
14 - ɨɫɶ ɩɨɜɨɪɨɬɚ ɨɩɨɪ; 15 - ɨɫɶ; 16 - ɤɪɵɥɨ ɧɨɠɚ; 17 - ɤɨɠɭɯ; 18 - ɝɢɞɪɨɰɢɥɢɧɞɪ; 22 - ɩɪɢɜɨɞ 
ɛɢɬɟɪɚ; 23 - ɝɥɚɜɧɵɣ ɤɨɧɜɟɣɟɪ; 24 - ɛɨɤɨɜɨɣ ɬɪɚɧɫɩɨɪɬɟɪ; 25 - ɜɚɥ ɨɬɛɨɪɚ ɦɨɳɧɨɫɬɢ; 27 - 
ɤɚɪɞɚɧɧɵɣ ɜɚɥ; 28 - ɪɟɞɭɤɬɨɪ; 29,30 - ɰɟɩɧɵɟ ɩɟɪɟɞɚɱɢ; 31 - ɪɟɞɭɤɬɨɪ; 32 - ɩɨɜɨɪɨɬɧɵɣ ɜɚɥ; 
33 - ɬɪɚɧɫɩɨɪɬɟɪɧɚɹ ɥɟɧɬɚ; 34 - ɤɨɥɟɫɧɚɹ ɩɚɪɚ; 35 - ɩɟɪɟɞɧɹɹ ɤɨɥɟɫɧɚɹ ɨɩɨɪɚ; 38 – ɮɨɪɫɭɧɤɢ 
 




 ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɦɚɬɶ ɬɨɧɤɢɣ ɜɟɪɯɧɢɣ ɫɥɨɣ ɝɪɭɧɬɚ ɜɦɟɫɬɟ ɫ 
ɪɚɫɬɟɧɢɹɦɢ ɤɨɩɢɪɭɹ ɪɟɥɶɟɮ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ; 
 ɛɥɚɝɨɞɚɪɹ ɫɢɫɬɟɦɟ ɭɫɬɪɚɧɟɧɢɹ ɡɚɤɥɢɧɢɜɚɧɢɹ ɨɛɥɚɞɚɟɬ ɩɨɜɵɲɟɧɧɨɣ 
ɧɚɞɟɠɧɨɫɬɶɸ. 
ɇɟɞɨɫɬɚɬɤɢ: 
 ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
 ɦɚɥɚɹ ɦɨɛɢɥɶɧɨɫɬɶ; 
 ɦɚɥɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɦɺɪɡɥɵɦ ɝɪɭɧɬɨɦ. 
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1.2.2 Ɇɚɲɢɧɚ ɞɥя ɩɨɫɥɨɣɧɨɝɨ ɮɪɟɡɟɪɨɜɚɧɢя ɝɨɪɧɵɯ ɩɨɪɨɞ- 
RU2098565 
 
ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɦ ɦɚɲɢɧɚɦ ɬɢɩɚ ɤɚɪɶɟɪɧɵɯ 
ɤɨɦɛɚɣɧɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɩɨɫɥɨɣɧɨɝɨ ɮɪɟɡɟɪɨɜɚɧɢɹ ɩɨɪɨɞ. Ɋɚɛɨɬɚɟɬ ɦɚɲɢɧɚ 
ɞɥɹ ɩɨɫɥɨɣɧɨɝɨ ɮɪɟɡɟɪɨɜɚɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ⱦɥɹ ɡɚɪɟɡɚ-
ɧɢɹ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɭɸ ɩɨɪɨɞɭ ɜɪɚɳɚɸɳɚɹɫɹ ɮɪɟɡɚ 9 ɨɩɭɫɤɚɟɬɫɹ ɨɪɝɚɧɚɦɢ 
ɭɩɪɚɜɥɟɧɢɹ 11 ɧɢɠɟ ɭɪɨɜɧɹ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɢ ɦɚɲɢɧɚ ɧɚɱɢɧɚɟɬ ɞɜɢɠɟ-
ɧɢɟ ɜɩɟɪɟɞ. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɦɚɬɟɪɢɚɥ ɩɨɞɚɟɬɫɹ ɧɚ ɩɪɢɟɦɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ 12, 
ɡɚɬɟɦ ɧɚ ɪɚɡɝɪɭɡɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ 13, ɫ ɤɨɬɨɪɨɝɨ ɦɚɬɟɪɢɚɥ ɡɚɝɪɭɠɚɟɬɫɹ ɜ 
ɬɪɚɧɫɩɨɪɬɟɪ ɢɥɢ ɜ ɲɬɚɛɟɥɶ. ɇɚ ɪɢɫɭɧɤɚɯ 1.10, 1.11,1.12 ɩɨɤɚɡɚɧɵ ɨɛɳɢɣ ɜɢɞɵ 
ɦɚɲɢɧɵ [23]. 
Ⱦɨɫɬɨɢɧɫɬɜɚ: 
 ɜɨɡɦɨɠɧɨ ɭɩɪɨɳɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɲɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ 
ɪɚɛɨɬɵ ɧɚ ɩɨɪɨɞɚɯ ɧɟɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɢ; 
 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ. 
ɇɟɞɨɫɬɚɬɤɢ:  
 ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ; 




12 - ɩɪɢɟɦɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ; 13 - ɪɚɡɝɪɭɡɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ; 15,16 - ɡɚɞɧɢɟ ɯɨɞɨɜɵɟ ɝɭɫɟɧɢɱ-
ɧɵɟ ɬɟɥɟɠɤɢ 
 
Ɋɢɫɭɧɨɤ 1.10 – Ɉɛɳɢɣ ɜɢɞ ɫɜɟɪɯɭ ɦɚɲɢɧɵ ɞɥɹ ɮɪɟɡɟɪɨɜɚɧɢɹ 
 
 
1 - ɝɭɫɟɧɢɱɧɵɣ ɬɪɚɤɬɨɪ; 2 - ɨɫɧɨɜɧɚɹ ɪɚɦɚ; 3 - ɭɩɪɹɠɧɚɹ ɬɹɝɚ; 4 - ɉ-ɨɛɪɚɡɧɚɹ ɬɹɝɨɜɚɹ ɪɚɦɚ; 5 -  
ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɤɪɨɧɲɬɟɣɧ; 7 - ɜɟɪɬɢɤɚɥɶɧɵɣ ɲɚɪɧɢɪ; 8 - ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɲɚɪɧɢɪ; 9 - ɮɪɟ-
ɡɚ; 10 - ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ; 11 - ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ; 14 - ɞɜɢɠɢɬɟɥɶ; 18 - ɦɟɯɚɧɢɡɦ 
ɭɩɪɚɜɥɟɧɢɹ; 19 - ɞɜɢɝɚɬɟɥɶ; 20 – ɤɚɛɢɧɚ 
 





Ɋɢɫɭɧɨɤ 1.12 – ȼɢɞ ɫ ɡɚɞɧɢɦɢ ɛɚɥɚɧɫɢɪɚɦɢ 
 
1.2.3 ɋɩɨɫɨɛ ɨɱɢɫɬɤɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ - RU2317161 
 
ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɢɦɟɧɧɨ ɤ ɫɩɨɫɨ-
ɛɚɦ ɨɱɢɫɬɤɢ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫ-
ɩɨɥɶɡɨɜɚɧɨ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣɧɵɯ ɪɚɡɥɢɜɨɜ, ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ 
ɧɟɮɬɟɞɨɛɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. ɋɩɨɫɨɛ ɨɱɢɫɬɤɢ ɜɤɥɸɱɚɟɬ ɭɞɚɥɟɧɢɟ ɧɟɮɬɟɡɚ-
ɝɪɹɡɧɟɧɢɹ, ɩɪɢɱɟɦ ɨɱɢɫɬɤɭ ɩɪɨɜɨɞɹɬ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɭɞɚɥɟɧɢɟ ɧɟɮɬɟɡɚɝɪɹɡ-
ɧɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨɫɪɟɞɫɬɜɨɦ ɮɪɟɡɟɪɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɧɚ ɝɥɭɛɢ-
ɧɭ ɧɢɠɟ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɛɨɪɨɦ ɢ ɜɵɜɨɡɨɦ ɨɬɮɪɟɡɟɪɨɜɚɧ-
ɧɵɯ ɦɟɪɡɥɵɯ ɡɚɝɪɹɡɧɟɧɧɵɯ ɤɭɫɤɨɜ ɝɪɭɧɬɚ (ɩɨɱɜɵ) ɤ ɦɟɫɬɭ ɯɪɚɧɟɧɢɹ ɢɥɢ ɩɟɪɟ-
ɪɚɛɨɬɤɢ. ȼ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨɞɤɨɪɦɤɭ ɨɱɢɳɟɧɧɨɣ ɡɟɦ-
ɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɭɞɨɛɪɟɧɢɹɦɢ. ɉɟɪɟɪɚɛɨɬɤɭ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɝɪɭɧɬɚ ɨɫɭɳɟɫɬɜ-
ɥɹɸɬ ɩɨɫɪɟɞɫɬɜɨɦ ɨɬɦɵɜɤɢ ɪɚɫɬɜɨɪɨɦ ɧɟɢɨɧɨɝɟɧɧɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɨɝɨ 
ɜɟɳɟɫɬɜɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɨɡɜɪɚɬɨɦ ɨɬɦɵɬɨɝɨ ɝɪɭɧɬɚ ɧɚ ɭɱɚɫɬɨɤ. Ⱦɚɧɧɵɣ ɫɩɨ-
ɫɨɛ ɩɨɡɜɨɥɹɟɬ ɩɨɥɧɨɫɬɶɸ ɭɞɚɥɢɬɶ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɢɟ ɫ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 
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ɨɫɭɳɟɫɬɜɢɬɶ ɪɚɛɨɬɵ ɩɨ ɨɱɢɫɬɤɟ ɡɚɝɪɹɡɧɟɧɧɵɯ ɩɨɱɜ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɡɢɦɧɟɝɨ 
ɫɟɡɨɧɚ (ɩɨɱɬɢ 8 ɦɟɫɹɰɟɜ ɞɥɹ ɪɚɣɨɧɨɜ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ), ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɩɨɩɚɞɚ-
ɧɢɟ ɧɟɮɬɢ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɜ ɩɟɪɢɨɞ ɜɟɫɟɧɧɟɝɨ ɩɚɜɨɞɤɚ, ɩɪɨɢɡɜɨɞɢɬɶ ɨɱɢɫɬɤɭ 
ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɬɟɯɧɢɤɢ ɧɚ ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ, ɭɫɤɨ-
ɪɢɬɶ ɩɪɨɰɟɫɫ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɧɚɪɭɲɟɧɧɵɯ ɡɟɦɟɥɶ [24]. 
ɇɚ ɪɢɫɭɧɤɟ 1.11 ɢɡɨɛɪɚɠɟɧ ɚɝɪɟɝɚɬ ɞɥɹ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɡɚɝɪɹɡɧɟ-
ɧɢɣ ɧɟɮɬɶɸ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 
Ⱥɝɪɟɝɚɬ ɜɤɥɸɱɚɟɬ ɛɚɡɨɜɵɣ ɝɭɫɟɧɢɱɧɵɣ ɬɪɚɤɬɨɪ 1 ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɧɟɦ 
ɧɨɠɨɦ 2 ɫ ɦɟɯɚɧɢɡɦɨɦ ɩɪɢɜɨɞɚ. ɋɡɚɞɢ ɬɪɚɤɬɨɪɚ 1 ɧɚɜɟɲɢɜɚɟɬɫɹ ɮɪɟɡɚ 3 ɫ 
ɨɩɨɪɧɵɦ ɤɚɬɤɨɦ, ɨɛɨɪɭɞɨɜɚɧɧɚɹ ɦɟɯɚɧɢɡɦɨɦ ɩɪɢɜɨɞɚ. Ⱦɢɚɦɟɬɪ ɮɪɟɡɵ ɫɨɫɬɚɜ-
ɥɹɟɬ 120 ɫɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɮɪɟɡɟɪɨɜɚɧɢɹ - 0,5 ɦ, ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ - ɞɨ 
1,7 ɦ. 
ɉɟɪɟɞ ɨɱɢɫɬɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɟɡɭ ɪɟɝɭɥɢɪɭɸɬ ɧɚ ɝɥɭɛɢɧɭ ɫɪɟɡɤɢ. Ɏɪɟ-
ɡɟɪɨɜɚɧɢɟ ɩɪɨɦɟɪɡɲɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚ ɝɥɭɛɢɧɭ ɧɢɠɟ ɩɪɨɩɢɬɚɧ-
ɧɨɝɨ ɧɟɮɬɶɸ ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɞɨ ɱɢɫɬɨɝɨ ɝɪɭɧɬɚ (ɩɨɱɜɵ). Ɏɪɟɡɚ 
ɩɨɥɧɨɫɬɶɸ ɫɧɢɦɚɟɬ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɫɬɵɜɲɢɣ ɡɚɦɚɡɭɱɟɧɧɵɣ ɫɥɨɣ ɜɦɟɫɬɟ ɫ ɦɨ-
ɪɨɠɟɧɧɨɣ ɧɟ ɩɪɨɩɢɬɚɧɧɨɣ ɧɟɮɬɶɸ ɡɟɦɥɟɣ. Ɉɬɮɪɟɡɟɪɨɜɚɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 
ɨɱɢɳɚɸɬ ɫ ɩɨɦɨɳɶɸ ɛɭɥɶɞɨɡɟɪɚ, ɡɚɝɪɹɡɧɟɧɧɵɟ ɤɭɫɤɢ ɝɪɭɧɬɚ (ɩɨɱɜɵ) ɫɝɪɟɛɚɸɬ 




1 - ɝɭɫɟɧɢɱɧɵɣ ɬɪɚɤɬɨɪ; 2 - ɧɨɠ ɫ ɦɟɯɚɧɢɡɦɨɦ ɩɪɢɜɨɞɚ; 3 - ɮɪɟɡɚ 
 
Ɋɢɫɭɧɨɤ 1.13 – Ⱥɝɪɟɝɚɬ ɞɥɹ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɧɟɮɬɶɸ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 
 
Ⱦɨɫɬɨɢɧɫɬɜɚ: 
 ɪɚɛɨɬɚ ɜ ɪɚɣɨɧɚɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. 
ɇɟɞɨɫɬɚɬɤɢ: 
 ɦɚɥɚɹ ɦɨɛɢɥɶɧɨɫɬɶ; 
 ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ. 
ɉɨ ɢɬɨɝɚɦ ɩɟɪɜɨɣ ɝɥɚɜɵ ɛɵɥ ɩɪɨɜɟɞɺɧ ɨɛɡɨɪ ɚɜɚɪɢɣ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 
ɧɟɮɬɢ, ɨɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨ-
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ɜɨɞɚɯ. ɉɪɢɜɟɞɟɧɵ ɫɩɨɫɨɛɵ ɭɫɬɪɚɧɟɧɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣɧɵɯ ɪɚɡɥɢɜɨɜ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɜɨɞɟ, ɫɭɲɟ, ɡɚɛɨɥɨɱɟɧɧɵɯ ɦɟɫɬɧɨɫɬɹɯ ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢ-
ɡɢɪɨɜɚɧɧɨɝɨ ɫɛɨɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɪɛɟɧɬɨɜ ɢ ɞɢɫɩɟɪɝɟɧɬɨɜ. Ȼɵɥ ɩɪɨɜɟɞɺɧ 
ɚɧɚɥɢɡ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɦɺɪɡɥɨɝɨ ɝɪɭɧɬɚ, ɜɵɹɜɥɟɧɵ ɟɝɨ ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɮɢ-
ɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɜɥɢɹɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɫɜɨɣɫɬɜ, ɦɟ-
ɯɚɧɢɡɦ ɩɟɪɟɧɨɫɚ ɧɟɮɬɢ ɜɧɭɬɪɢ ɝɪɭɧɬɚ. ɉɪɨɜɟɞɺɧ ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ ɧɚ ɫɭɳɟ-
ɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ ɭɫɬɪɚɧɟɧɢɹ ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ. 
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2 Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɡɰɨɜ 
 
2.1 ȼɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɪɟɡɚɧɢя 
 
Ɋɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɚ ɮɪɟɡɟɪɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨ-
ɦɨɳɢ ɞɜɭɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɡɚɜɢɫɢɦɵɯ ɞɜɢɠɟɧɢɣ ɮɪɟɡɵ – ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ ɩɨ-
ɫɬɭɩɚɬɟɥɶɧɨɝɨ. 
ɚ) – ɫɯɟɦɚ ɩɨɩɭɬɧɨɝɨ (ɨɛɪɚɬɧɨɝɨ) ɮɪɟɡɟɪɨɜɚɧɢɹ, ɤɨɝɞɚ ɞɜɢɠɟɧɢɟ ɪɟɡɰɚ ɜ 
ɡɨɧɟ ɪɟɡɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɤɪɚɹ ɡɚɛɨɹ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɞɨ ɟɝɨ ɫɟɪɟ-
ɞɢɧɵ; 
ɛ) – ɫɯɟɦɚ ɜɫɬɪɟɱɧɨɝɨ (ɩɪɹɦɨɝɨ) ɮɪɟɡɟɪɨɜɚɧɢɹ, ɤɨɝɞɚ ɞɜɢɠɟɧɢɟ ɪɟɡɰɚ 
ɧɚɱɢɧɚɟɬɫɹ ɨɬ ɫɟɪɟɞɢɧɵ ɡɚɛɨɹ. 
ȼɬɨɪɨɣ ɫɩɨɫɨɛ ɨɛɥɚɞɚɟɬ ɧɟɤɨɬɨɪɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɟɪɟɞ ɩɟɪɜɵɦ, ɚ 
ɢɦɟɧɧɨ: 
1. ɧɚɝɪɭɡɤɚ ɧɚ ɪɟɡɰɟ, ɫɜɹɡɚɧɧɚɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɨɥɳɢɧɵ ɫɧɢɦɚɟɦɨɣ 
ɫɬɪɭɠɤɢ, ɨɛɭɫɥɨɜɥɟɧɚ ɞɜɢɠɟɧɢɟɦ ɦɚɲɢɧɵ ɜɩɟɪɺɞ, ɧɚɪɚɫɬɚɟɬ ɩɨɫɬɟɩɟɧɧɨ;  
2. ɜɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɪɟɚɤɰɢɢ ɝɪɭɧɬɚ ɧɚɩɪɚɜɥɟɧɚ ɜɩɟɪɟɞ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɪɢɠɚɬɢɟ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɞɢɧɚɦɢɤɭ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ; 
3. ɜɵɧɨɫ ɫɬɪɭɠɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɞɧɟɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɛɨɹ, ɡɧɚɱɢ-
ɬɟɥɶɧɨ ɭɦɟɧɶɲɚɹ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɢɰ ɝɪɭɧɬɚ ɜ ɡɨɧɟ ɡɚɛɨɹ. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɯɟɦɚ ɨɛɪɚɬɧɨɝɨ ɮɪɟɡɟɪɨɜɚɧɢɹ ɢɦɟɟɬ ɟɞɢɧɫɬɜɟɧɧɨɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ – ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɬɪɟɛɭɟɬɫɹ ɦɟɧɶɲɟɟ ɡɧɚɱɟ-
ɧɢɟ ɬɹɝɨɜɨɝɨ ɭɫɢɥɢɹ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɨɫɬɨ ɩɪɨ-
ɢɫɯɨɞɢɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ ɫ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɞɜɢɠɢɬɟɥɶ ɢ 
ɧɚɨɛɨɪɨɬ, ɚ ɫɭɦɦɚɪɧɵɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɛɚɥɚɧɫ ɦɚɲɢɧɵ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɮɪɟɡɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɺɪɡɥɨɝɨ ɝɪɭɧɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɭɝ-
ɥɨɦ   ɦɟɠɞɭ ɥɢɧɢɟɣ, ɫɨɟɞɢɧɹɸɳɟɣ ɬɨɱɤɭ ɤɨɧɬɚɤɬɚ ɮɪɟɡɵ ɫ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɡɚɛɨɹ ɫ ɰɟɧɬɪɨɦ ɮɪɟɡɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɶɸ ɬɨɣ ɠɟ ɮɪɟɡɵ. Ɇɢɧɢɦɚɥɶɧɨɟ 
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ɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɭɝɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɦɚɲɢɧɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɡɚɝɥɭɛɥɟɧɢɸ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜ ɦɺɪɡɥɵɣ ɝɪɭɧɬ. 
Ɋɚɛɨɱɢɟ ɨɪɝɚɧɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɺɪɡɥɵɯ ɝɪɭɧɬɨɜ ɨɫɧɚɳɚɸɬ ɪɟɡɰɚɦɢ, ɤɨ-
ɬɨɪɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɧɚɡɧɚɱɟɧɢɹ ɦɚɲɢɧ ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ-
ɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɮɪɟɡɟɪɧɨɦ ɪɚɛɨɱɟɦ ɨɪɝɚɧɟ. 
ɉɪɢ ɮɪɟɡɟɪɨɜɚɧɢɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɜ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɞɢɫɤɨɜɵɯ ɮɪɟɡ 
ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɭɫɩɟɜɚɸɬ ɩɪɨɢɫɯɨɞɢɬɶ, ɢ ɪɚɡɪɭɲɟ-
ɧɢɟ ɧɨɫɢɬ ɯɪɭɩɤɢɣ ɯɚɪɚɤɬɟɪ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɩɪɟɞɟɥ ɭɩɪɭɝɨɫɬɢ ɢ ɩɪɟɞɟɥ ɩɪɨɱ-
ɧɨɫɬɢ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɛɥɢɡɤɢ ɞɪɭɝ ɤ ɞɪɭɝɭ. ɇɚ ɷɬɨɦ ɨɫɧɨɜɚɧɢɢ ɤ ɪɚɫɱɟɬɭ ɫɢɥ 
ɪɟɡɚɧɢɹ ɦɨɠɧɨ ɩɨɞɨɣɬɢ, ɢɫɩɨɥɶɡɭɹ ɬɟɨɪɢɸ Ɉ. Ɇɨɪɚ. Ɉɧ ɞɚɥ ɨɛɳɭɸ ɮɨɪɦɭɥɢ-
ɪɨɜɤɭ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɱɢɧɚɟɬɫɹ ɩɥɚɫɬɢɱɟɫɤɚɹ ɞɟɮɨɪɦɚɰɢɹ ɢɥɢ ɯɪɭɩɤɨɟ 
ɪɚɡɪɭɲɟɧɢɟ. ɉɨ ɟɝɨ ɬɟɨɪɢɢ- ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɧɚɫɬɭɩɚɟɬ ɬɨɝɞɚ, ɤɨɝɞɚ ɤɚɫɚɬɟɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɥɨɫɤɨɫɬɹɯ ɫɞɜɢɝɚ ɞɨɫɬɢɝɚɟɬ ɩɪɟɞɟɥɶɧɨɣ ɜɟɥɢɱɢɧɵ (ɡɚɜɢɫɹɳɟɣ ɨɬ 
ɧɨɪɦɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɢ σ ɜ ɩɥɨɫɤɨɫɬɢ ɫɞɜɢɝɚ) ɢɥɢ, ɤɨɝɞɚ ɧɚɢɛɨɥɶɲɟɟ ɧɚɩɪɹ-
ɠɟɧɢɟ ɪɚɫɬɹɠɟɧɢɹ ɞɨɫɬɢɝɚɟɬ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
Ɍɟɨɪɢɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɱɧɵɯ ɝɪɭɧɬɨɜ ɢ ɦɢɧɟɪɚɥɨɜ ɨɬɦɟɱɚɟɬ, ɱɬɨ ɫɢɥɚ ɪɟ-
ɡɚɧɢɹ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɩɥɨɳɚɞɢ, ɭɝɥɚ ɢ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ, ɧɨ ɢ ɨɬ ɫɬɟɩɟɧɢ 
ɫɜɨɛɨɞɵ ɛɨɤɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɪɟɡɚ. 
Ɍɪɚɟɤɬɨɪɢɢ ɪɟɡɚɧɢɹ ɝɪɭɧɬɚ ɪɟɡɰɚɦɢ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɨɱɟɬɚɧɢɹ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ ɫɨ ɫɤɨɪɨɫɬɶɸ Vɩ ɢ ɜɪɚɳɚɬɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɮɪɟɡɵ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ  . 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɺɬ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚ ɨɫɧɨɜɟ ɦɚɬɟɪɢɚɥɚ ɭɱɟɛɧɨɝɨ ɩɨ-
ɫɨɛɢɹ ɂ.ɂ. Ɋɨɞɢɧɚ [25, ɫ. 104]. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɫɪɟɡɚ ɝɪɭɧɬɚ ɪɟɡɰɚɦɢ ɜ ɪɚɫɱɟɬɧɨɦ ɩɨɥɨɠɟɧɢɢ ɪɚ-
ɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɤɨɝɞɚ ɧɚ ɧɟɝɨ ɞɟɣɫɬɜɭɸɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɬɪɚɟɤɬɨɪɢɢ ɪɟɡɚɧɢɹ ɨɛɪɚɡɭɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɨɱɟɬɚɧɢɹ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ ɫɨ ɫɤɨɪɨɫɬɶɸ Vɩ ɢ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢ-
ɠɟɧɢɹ ɮɪɟɡɵ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ w, ɩɪɢ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɹɯ ɬɨɥɳɢɧɭ ɫɬɪɭɠɤɢ 
ɫ ɭɱɟɬɧɨɦ ɪɟɤɨɦɟɧɞɚɰɢɣ ɪɚɛɨɬɵ [26] ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ (ɪɢɫ 2.1): 
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       ሺ      ሻ  (2.1) 
 
ɢɥɢ 
      √      (2.2) 
             (2.3) 
          (2.4) 
 
ɝɞɟ    – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɰɨɜ ɜ ɥɢɧɢɢ ɪɟɡɚɧɢɹ; 
                   , (2.5) 
 
ɝɞɟ   – ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɢɡ ɧɚɱɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ; 




Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɬɨɥɳɢɧɵ ɫɬɪɭɠɤɢ 
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ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɮɪɟɡɟɪɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɨɱɧɵɯ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ ɫɤɨ-
ɪɨɫɬɶ ɩɨɞɚɱɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɫɤɨɪɨɫɬɢ ɪɟɡɰɨɜ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɩɨɷɬɨɦɭ ɫ 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɬɨɱɧɨɫɬɶɸ ɦɨɠɧɨ ɩɪɢɧɹɬɶ, ɱɬɨ ɫɤɨ-
ɪɨɫɬɶ ɪɟɡɚɧɢɹ ɜ ɪɚɡɧɵɯ ɬɨɱɤɚɯ ɬɪɚɟɤɬɨɪɢɢ ɨɞɢɧɚɤɨɜɚ; ɬɨɥɳɢɧɭ ɫɬɪɭɠɤɢ ɞɥɹ 
ɤɚɠɞɨɝɨ ɢɡ ɪɟɡɰɨɜ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɚɦ. 




Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɭɫɢɥɢɹ ɪɟɡɚɧɢɹ 
 
Ⱦɥɹ ɮɪɟɡɟɪɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ: 
                          (2.6) 
 
ɝɞɟ    – ɬɨɥɳɢɧɚ ɫɬɪɭɠɤɢ, ɦɦ;   – ɭɝɨɥ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɩɨɥɨɠɟɧɢɟ ɪɟɡɰɚ ɧɚ ɬɪɚɟɤɬɨɪɢɢ ɟɝɨ ɞɜɢɠɟɧɢɹ ɨɬ-
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ɧɨɫɢɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɢ. 
Ɍɚɤ ɤɚɤ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɢɧɫɬɪɭɦɟɧɬɟ ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɫɩɨɥɨɠɢɬɶ 3 ɥɢɧɢɢ 
ɪɟɡɚɧɢɹ ɩɨ 5 ɪɟɡɰɨɜ, ɭɝɨɥ ɦɟɠɞɭ ɧɢɦɢ 17ɨ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɤɚɬɟɝɨɪɢɢ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɨɜ ɢɡɦɟɧɹɸɬɫɹ ɜ ɲɢɪɨɤɨɦ 
ɞɢɚɩɚɡɨɧɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚ ɤɚɬɟɝɨɪɢɹɯ ɩɪɨɱɧɨɫɬɢ II, III, V. Ⱥɧɚɥɢɡ ɫɢɥɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɩɨɡɜɨɥɢɬ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɮɪɟɡɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɚɡɥɢɱ-
ɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɉɨ ɮɨɪɦɭɥɟ (2.6) ɪɚɫɫɱɢɬɚɟɦ ɬɨɥɳɢɧɭ ɫɬɪɭɠɤɢ ɞɥɹ i-ɝɨ ɪɟɡɰɚ ɜ ɥɢɧɢɢ ɪɟɡɚ-
ɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ V ɤɚɬɟɝɨɪɢɢ ɩɪɨɱɧɨɫɬɢ,        ;          ;     ;            ;      :                                  1,36 ɦɦ;                                  2,60 ɦɦ;                                  3,62 ɦɦ;                                  4,31 ɦɦ;                                  4,63 ɦɦ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɨɪɞɢɧɚɬɵ ɩɨɥɨɠɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɪɟɡɰɨɜ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ: 
     ሺ                    ሻ    (2.7) 
 





Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɤɨɨɪɞɢɧɚɬ ɩɨɥɨɠɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɪɟɡɰɨɜ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ 
 
Ɋɚɫɱɺɬ ɫɪɟɞɧɟɦɚɤɫɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɤɚɫɚɬɟɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ 
ɪɟɡɚɧɢɹ: 
ȼ ɨɫɧɨɜɭ ɪɚɫɱɺɬɚ ɩɨɥɨɠɟɧɚ ɮɨɪɦɭɥɚ ɩɪɨɮɟɫɫɨɪɚ Ⱥ.ɇ. Ɂɟɥɟɧɢɧɚ, ɜ ɤɨɬɨ-
ɪɭɸ ɜɜɟɞɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ Kv ɢ ɤɨɷɮɮɢɰɢɟɧɬ  , ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɥɢɹɧɢɟ ɜɢɞɚ ɪɟɡɚɧɢɹ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ. ɉɨ-
ɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɩɪɢ h ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 
ɩɪɢɧɹɬ ɪɚɜɧɵɦ 1,2 [27]. 
ɋ ɭɱɺɬɨɦ ɫɤɚɡɚɧɧɨɝɨ ɪɚɫɱɺɬɧɚɹ ɮɨɪɦɭɥɚ ɢɦɟɟɬ ɜɢɞ: 
             ሺ       ሻ  ቀ         ቁ        ,  (2.8) 
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ɝɞɟ C – ɤɨɥɢɱɟɫɬɜɨ ɭɞɚɪɨɜ ɩɥɨɬɧɨɦɟɪɚ Ⱦɨɪɇɂɂ ɜ ɬɨɱɤɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɟɡɰɚ ɜ 
ɬɪɚɧɲɟ; 
h – ɬɨɥɳɢɧɚ ɫɬɪɭɠɤɢ, ɫɦ; 
b – ɲɢɪɢɧɚ ɪɟɡɰɚ, ɫɦ;   – ɭɝɨɥ ɪɟɡɰɚ, ɨ;   - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɬɭɩɥɟɧɢɟ ɪɟɡɰɚ (            ɞɥɹ 
ɨɫɬɪɨɝɨ ɪɟɡɰɚ       , ɞɥɹ ɫɥɟɝɤɚ ɡɚɬɭɩɥɟɧɧɨɝɨ      ሻ;   – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɥɢɹɧɢɟ ɜɢɞɚ ɪɟɡɚɧɢɹ ɧɚ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɟ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ;    – ɤɨɷɮɮɢɰɢɟɧɬ ɜɥɢɹɧɢɹ ɫɤɨɪɨɫɬɢ ɪɟɡɚɧɢɹ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ   ɢ    ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɥɟɞɭɸɳɢɦ ɪɚɫɱɟɬɧɵɦ ɡɚɜɢɫɢɦɨ-
ɫɬɹɦ: 
                  ɞɥɹ ɫɪɟɞɧɢɯ ɪɟɡɰɨɜ; (2.9) 
                 ɞɥɹ ɤɪɚɣɧɢɯ ɪɟɡɰɨɜ; (2.10) 
    ሺ         ሻ         ቀ    ቁ     ɞɥɹ ɫɪɟɞɧɢɯ ɪɟɡɰɨɜ;  (2.11) 
    ሺ         ሻ                ɞɥɹ ɤɪɚɣɧɢɯ ɪɟɡɰɨɜ;  (2.12) 
 
Ɏɨɪɦɭɥɵ (2.9-2.12) ɫɩɪɚɜɟɞɥɢɜɵ ɜ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɨɬɧɨɲɟɧɢɹ      ɨɬ 
0 ɞɨ          
ɉɪɢ          ɤɨɷɮɮɢɰɢɟɧɬ             ɚ ɜ ɮɨɪɦɭɥɟ ɞɥɹ ɩɨɞɫɱɟɬɚ    
ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ               
ɉɪɢɧɹɜ    ;    ;      ;     ;       ɩɨ ɭɞɚɪɧɢɤɭ Ⱦɨɪɇɂɂ ɞɥɹ 
ɦɺɪɡɥɨɝɨ ɝɪɭɧɬɚ. ɉɨ ɮɨɪɦɭɥɟ 2.8, ɩɨɥɭɱɢɦ ɤɚɫɚɬɟɥɶɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɫɢɥɵ 
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ɪɟɡɚɧɢɹ ɞɥɹ II ɤɚɬɟɝɨɪɢɢ:                    ሺ          ሻ  ቀ          ቁ         128,3 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         279,3 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         415,6 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         512,3 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         558,3 ɤɝ. 
Ɋɚɫɱɺɬ ɞɥɹ III ɤɚɬɟɝɨɪɢɢ,      :                    ሺ          ሻ  ቀ          ቁ         192,5 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         419,0 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         623,4 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         768,5 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         837,5 ɤɝ. 
Ɋɚɫɱɺɬ ɞɥɹ V ɤɚɬɟɝɨɪɢɢ,      :                    ሺ          ሻ  ቀ          ቁ         320,8 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         698,3 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         1039,0 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         1280,8 ɤɝ;                    ሺ          ሻ  ቀ          ቁ         1395,8 ɤɝ. 
ȼɵɱɢɫɥɟɧɢɟ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɤɚɫɚɬɟɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɢɥɢɹ ɪɟɡɚ-
ɧɢɹ. ɋɪɟɞɧɢɟ ɫɢɥɵ ɪɟɡɚɧɢɹ ɨɬɞɟɥɶɧɵɦɢ ɪɟɡɰɚɦɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
            (2.13) 
 
ɝɞɟ    – ɤɨɷɮɮɢɰɢɟɧɬ ɷɧɟɪɝɨɟɦɤɨɫɬɢ. 
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Ⱦɥɹ ɫɪɟɞɧɢɯ ɪɟɡɰɨɜ: 
    [     ሺ          ሻሺ          ሻ        ቀ    ቁ ]   (2.14)  ሺ        ሻ  
 
Ⱦɥɹ ɤɪɚɣɧɢɯ: 
    ቂ     ሺ          ሻሺ         ሻ            ቃ   (2.15)  ሺ        ሻ  
 
Ɏɨɪɦɭɥɵ (2.14) ɢ (2.15) ɫɩɪɚɜɟɞɥɢɜɵ ɜ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɨɬɧɨɲɟɧɢɹ      ɨɬ 0 ɞɨ        ; ɩɪɢ          ɤɨɷɮɮɢɰɢɟɧɬ            . 
ɉɪɢɦɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ       , ɢ ɩɨ ɮɨɪɦɭɥɟ 2.13 ɩɨɥɭ-
ɱɢɦ ɫɪɟɞɧɢɟ ɫɢɥɵ ɪɟɡɚɧɢɹ: 
II ɤɚɬɟɝɨɪɢɹ:                                                                                                                                     
III ɤɚɬɟɝɨɪɢɹ:                                                                                                                                   
V ɤɚɬɟɝɨɪɢɹ:                            
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Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɫɢɥɵ ɪɟɡɚɧɢɹ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ: 
     ∑        ,  (2.16) 
 
ɝɞɟ     – ɫɪɟɞɧɹɹ ɫɢɥɚ ɪɟɡɚɧɢɹ i-ɦ ɪɟɡɰɨɦ. 
ɉɨ ɮɨɪɦɭɥɟ 2.16 ɨɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɸɸ ɫɢɥɭ ɪɟɡɚɧɢɹ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ: 
Ⱦɥɹ II ɤɚɬɟɝɨɪɢɢ:                                                   
Ⱦɥɹ III ɤɚɬɟɝɨɪɢɢ:                                               
Ⱦɥɹ V ɤɚɬɟɝɨɪɢɢ:                                                   
ȼɵɱɢɫɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɪɟɡɚɧɢɹ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ: 
            . (2.17) 
 
Ⱦɥɹ II ɤɚɬɟɝɨɪɢɢ:                          . 
Ⱦɥɹ III ɤɚɬɟɝɨɪɢɢ:                          . 
Ⱦɥɹ V ɤɚɬɟɝɨɪɢɢ:                          . 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɺɬɨɜ ɩɨɥɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɦɨɳɧɨɫɬɢ ɪɟɡɚɧɢɹ ɪɚɛɨɱɢɦ 





Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɳɧɨɫɬɢ ɪɟɡɚɧɢɹ ɨɬ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ 
 
Ⱦɚɧɧɵɣ ɝɪɚɮɢɤ ɩɨɤɚɡɵɜɚɟɬ ɞɨɫɬɚɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ ɞɥɹ ɮɪɟɡɟɪɧɨɝɨ ɨɪɝɚ-
ɧɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɱɧɵɯ ɬɢɩɨɜ ɝɪɭɧɬɨɜ. ɉɪɢ ɪɟɡɚɧɢɢ ɛɨɥɟɟ ɦɹɝɤɢɯ ɬɢɩɨɜ 
ɝɪɭɧɬɨɜ ɛɭɞɟɬ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɡɚ ɫɱɺɬ ɭɜɟɥɢɱɟɧɢɹ ɩɨɫɬɭɩɚ-
ɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɝɪɭɡɱɢɤɚ, ɬɚɤ ɤɚɤ ɢɦɟɟɬɫɹ ɡɚɩɚɫ ɦɨɳɧɨɫɬɢ. 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɫɨɱɟɬɚɧɢɹ ɜɚɪɶɢɪɭɟɦɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɢ ɫɯɟɦ ɪɚɫɫɬɚɧɨɜɤɢ ɪɟɡɰɨɜ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ) ɜɵ-
ɛɢɪɚɸɬ ɜɚɪɢɚɧɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɧɚɢɛɨɥɶɲɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢ ɡɚɞɚɧ-
ɧɨɣ ɦɨɳɧɨɫɬɢ ɢɥɢ ɧɚɢɦɟɧɶɲɭɸ ɦɨɳɧɨɫɬɶ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨ-
ɫɬɢ ɦɚɲɢɧɵ. ɉɨ ɷɬɨɦɭ ɜɚɪɢɚɧɬɭ ɢ ɩɪɨɟɤɬɢɪɭɸɬ ɪɚɛɨɱɢɣ ɨɪɝɚɧ. 
 
2.2 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɜɨɞɚ ɝɢɞɪɨɦɨɬɨɪɚ  
 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɮɪɟɡɟɪɧɨɝɨ ɢɧɫɬɪɭ-
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ɧɢɹ, ɪɚɞɢɭɫ ɪɟɡɚɧɢɹ, ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɚɲɢɧɵ ɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɱɧɨɫɬ-
ɧɵɯ ɪɚɫɱɺɬɨɦ ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɫɥɟɞɭɸɳɢɣ ɩɨɪɹɞɨɤ ɪɚɛɨɬ: 
 ɩɨ ɡɚɞɚɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ 
ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ (ɬɟɨɪɟɬɢɱɟɫɤɭɸ) ɢ ɬɟɯɧɢɱɟɫɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 
 ɨɩɪɟɞɟɥɹɸɬ ɦɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɮɪɟɡɵ, ɤɪɢɬɢɱɟɫɤɭɸ ɢ ɮɚɤɬɢɱɟ-
ɫɤɭɸ ɫɤɨɪɨɫɬɶ; 
 ɧɚɯɨɞɹɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɦɚɫɫɭ ɭɡɥɨɜ ɚɝɪɟɝɚɬɚ; 
 ɪɚɫɫɱɢɬɵɜɚɸɬ ɭɫɢɥɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɪɚɛɨɱɢɣ ɨɪɝɚɧ, ɢ ɩɨ ɧɟɦɭ 
ɜɵɱɢɫɥɹɸɬ ɦɨɳɧɨɫɬɶ; 
 ɨɩɪɟɞɟɥɹɸɬ ɦɨɳɧɨɫɬɶ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɧɬɚ; 
 ɜɵɱɢɫɥɹɸɬ ɢɫɯɨɞɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɭɡɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɢɯ ɧɚ ɩɪɨɱ-
ɧɨɫɬɶ; 
 ɩɪɨɜɨɞɹɬ ɫɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɺɬ ɢ ɩɪɨɜɟɪɹɸɬ ɦɚɲɢɧɭ ɧɚ ɭɪɚɜɧɨɜɟɲɢ-
ɜɚɧɢɟ; 
 ɜɵɩɨɥɧɹɸɬ ɩɪɨɱɧɨɫɬɧɵɟ ɪɚɫɱɺɬɵ. 
ɉɨɥɭɱɢɜ ɦɨɳɧɨɫɬɶ N=4,87 ɤȼɬ, ɜ ɩɭɧɤɬɟ 2.1. Ⱦɥɹ ɩɪɢɜɨɞɚ ɜɚɥɚ ɪɚɛɨɱɟɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɦɨɬɨɪ ɆȽɉ 250, ɤɨɬɨɪɵɣ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɧɚɲɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ. 
Ƚɢɞɪɨɦɨɬɨɪ ɚɤɫɢɚɥɶɧɨ ɩɨɪɲɧɟɜɨɣ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ ɆȽɉ 250 ɷɬɨ ɝɢɞɪɚɜ-
ɥɢɱɟɫɤɚɹ ɪɟɜɟɪɫɢɜɧɚɹ ɦɚɲɢɧɚ ɫ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. Ƚɢɞɪɨɦɨɬɨɪ 
ɆȽɉ 250 ɨɛɴɟɞɢɧɹɟɬ ɜ ɫɟɛɟ ɪɨɥɢɤɢ, ɪɨɬɨɪ ɢ ɫɬɚɬɨɪ. ɗɬɢ ɱɚɫɬɢ ɫ ɞɜɭɦɹ ɩɥɚɫɬɢ-
ɧɚɦɢ ɫɨɡɞɚɸɬ ɡɚɦɤɧɭɬɵɟ ɤɚɦɟɪɵ, ɢɦɟɸɳɢɟ ɩɟɪɟɦɟɧɧɵɣ ɨɛɴɺɦ. ȼ ɧɢɯ ɫ ɩɨɦɨ-
ɳɶɸ ɡɨɥɨɬɧɢɤɨɜɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɨɞɚɺɬɫɹ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ, ɩɪɢɜɨɞɹɳɚɹ ɜ ɞɜɢ-
ɠɟɧɢɟ ɜɚɥ. 
Ɉɬɧɨɫɹɳɢɣɫɹ ɤ ɫɟɪɢɢ ɆȽɉ (ɦɨɬɨɪ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɥɚɧɟɬɚɪɧɵɣ) ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɨ - ɷɬɨ ɝɢɞɪɨɦɨɬɨɪ ɚɤɫɢɚɥɶɧɨ ɩɨɪɲɧɟɜɨɣ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ. ɂɫɩɨɥɶɡɭ-
ɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɪɢɜɨɞ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɝɢɞɪɚɜɥɢɤɢ: ɞɨɪɨɠ-
ɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɤɨɦɦɭɧɚɥɶ-
ɧɵɯ ɦɚɲɢɧ. ɂɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
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Ɋɚɛɨɱɢɣ ɨɛɴɟɦ – 250 ɫɦ3; 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ – 260 ɨɛ/ɦɢɧ; 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ – 459 ɧ/ɦ; 
Ɇɨɳɧɨɫɬɶ – 5,1 ɤȼɬ; 
ɇɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ – 30 ɥ/ɦɢɧ; 
Ⱦɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ – 21 Ɇɉɚ; 
ɉɪɢɧɰɢɩ ɟɝɨ ɞɟɣɫɬɜɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɚɱɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɱɟɪɟɡ ɡɨ-
ɥɨɬɧɢɤɨɜɵɣ ɦɟɯɚɧɢɡɦ, ɩɨɩɟɪɟɦɟɧɧɨ ɬɨ ɜ ɨɞɧɭ ɪɚɛɨɱɭɸ ɩɨɥɨɫɬɶ, ɬɨ ɜ ɞɪɭɝɭɸ, 
ɨɛɪɚɡɭɟɦɵɟ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɦɨɬɨɪɚ ɢ ɪɨɬɨɪɨɦ ɢ ɪɚɡɞɟɥɟɧɧɵɟ ɞɜɭɦɹ ɩɨɞɜɢɠ-
ɧɵɦɢ ɜ ɪɨɬɨɪɟ ɩɥɚɫɬɢɧɚɦɢ. ȼɨɡɧɢɤɚɸɳɚɹ ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɪɚɡɧɢɰɚ ɞɚɜɥɟɧɢɣ ɢ 
ɜɪɚɳɚɟɬ ɪɨɬɨɪ. ɇɟɪɟɝɭɥɢɪɭɟɦɵɣ – ɨɡɧɚɱɚɟɬ, ɱɬɨ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɨɫɬɚɟɬɫɹ ɧɟɢɡ-
ɦɟɧɧɵɦ, ɡɚ ɨɞɢɧ ɨɛɨɪɨɬ. Ɍɚɤ ɤɚɤ ɆȽɉ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɢɦ ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ, 
ɨɧɢ ɨɬɧɨɫɹɬɫɹ ɤ ɜɵɫɨɤɨ ɦɨɦɟɧɬɧɵɦ ɦɨɬɨɪɚɦ, ɩɪɢɜɨɞɧɨɣ ɜɚɥ ɢɦɟɟɬ ɭɫɢɥɟɧɧɭɸ 
ɤɨɧɫɬɪɭɤɰɢɸ. 
ɉɨ ɢɬɨɝɚɦ ɜɬɨɪɨɣ ɝɥɚɜɵ ɛɵɥ ɩɪɨɢɡɜɟɞɺɧ ɪɚɫɱɺɬ ɦɨɳɧɨɫɬɢ ɪɟɡɚɧɢɹ ɪɚɛɨ-
ɱɢɦ ɨɪɝɚɧɨɦ  ɩɪɢ ɭɫɥɨɜɢɹɯ ɪɚɡɧɵɯ ɤɚɬɟɝɨɪɢɣ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɨɜ ɨɬ II ɞɨ V 
ɜɤɥɸɱɢɬɟɥɶɧɨ ɢ ɜɵɛɪɚɧ ɝɢɞɪɨɦɨɬɨɪ ɞɥɹ ɟɝɨ ɩɪɢɜɨɞɚ. 
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3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚя ɱɚɫɬɶ 
 
3.1 ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ 
 
ɇɚɜɟɫɧɨɟ ɮɪɟɡɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɮɪɟɡɟɪɧɵɣ ɪɚɛɨ-
ɱɢɣ ɨɪɝɚɧ, ɤɨɬɨɪɵɣ ɩɨɫɥɨɣɧɨɣ ɭɞɚɥɹɟɬ ɦɺɪɡɥɵɣ ɝɪɭɧɬ ɫ ɩɨɦɨɳɶɸ ɪɟɡɰɨɜ. 
ɒɧɟɤɨɜɵɣ ɭɡɟɥ, ɜɪɚɳɚɸɳɢɣɫɹ ɫ ɛɨɥɶɲɟɣ ɫɤɨɪɨɫɬɶɸ, ɱɟɦ ɩɟɪɟɞɚɬɨɱɧɵɣ ɜɚɥ 
ɡɚɯɜɚɬɵɜɚɟɬ ɪɚɡɛɭɪɟɧɧɵɣ ɝɪɭɧɬ ɢ ɩɨɞɧɢɦɚɟɬ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɭɡɟɥ, ɜ ɤɨɬɨ-
ɪɨɦ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɛɭɞɟɬ ɧɚɩɪɚɜɥɹɬɶɫɹ ɜ ɛɢɝɛɷɝ ɞɥɹ ɞɚɥɶ-
ɧɟɣɲɟɣ ɭɬɢɥɢɡɚɰɢɢ ɢɥɢ ɩɟɪɟɪɚɛɨɬɤɢ. 
 
 
1 – ɲɧɟɤɨɜɵɣ ɭɡɟɥ; 2 – ɩɟɪɟɞɚɬɨɱɧɵɣ ɜɚɥ; 3 – ɮɪɟɡɚ; 4 – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ 
ɭɡɟɥ; 5 – ɛɢɝɛɷɝ; 6 - ɨɩɨɪɚ 
 
Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɢɧɫɬɪɭɦɟɧɬɚ 
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Ⱦɚɧɧɨɟ ɧɚɜɟɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  ɛɭɞɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɚ ɛɚɡɟ ɩɨɝɪɭɡɱɢ-
ɤɚ Bobcat S850.  
Ɇɢɧɢ-ɩɨɝɪɭɡɱɢɤ Bobcat S850 - ɪɚɦɧɚɹ ɦɨɞɟɥɶ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɩɨɝɪɭɡɱɢɤɚ 
Bobcat. Ɂɚɦɵɤɚɟɬ ɦɨɞɟɥɶɧɵɣ ɪɹɞ ɤɨɥɟɫɧɵɯ ɩɨɝɪɭɡɱɢɤɨɜ Bobcat, ɤɚɤ ɦɨɞɟɥɶ ɫ 
ɩɪɟɞɟɥɶɧɵɦɢ ɞɥɹ ɤɥɚɫɫɚ ɦɚɥɨ ɝɚɛɚɪɢɬɧɵɯ ɩɨɝɪɭɡɱɢɤɨɜ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨ ɜɟɫɭ, 
ɜɵɫɨɬɟ ɩɨɞɴɺɦɚ ɢ ɝɪɭɡɨɩɨɞɴɺɦɧɨɫɬɢ (ɪɢɫɭɧɨɤ 3.2). 
Ɇɨɞɟɥɶ S850 - ɹɜɥɹɟɬɫɹ ɤɨɦɩɚɤɬɧɵɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɧɨɫɢɬɟɥɟɦ ɫɚɦɵɯ 
ɦɨɳɧɵɯ ɜɢɞɨɜ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Bobcat, ɡɚɦɟɧɹɟɬ ɰɟɥɵɣ ɩɚɪɤ ɭɡɤɨ-




Ɋɢɫɭɧɨɤ 3.2 – Bobcat S850 
 
ȼ ɫɬɚɧɞɚɪɬɟ ɢɦɟɟɬ 2 ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ (ɞɨ 20 ɤɦ/ɱ) ɢ ɞɠɨɣɫɬɢɤɨɜɭɸ ɫɢ-
ɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɮɭɧɤɰɢɹɦɢ, ɱɬɨ ɞɟɥɚɟɬ ɞɚɧɧɭɸ ɦɨɞɟɥɶ ɩɨɬɟɧɰɢɚɥɶɧɨ ɫɚɦɨɣ 
ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɬɚɤ ɤɚɤ ɦɧɨɝɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɜɢɞɵ 
ɧɚɜɟɫɤɢ ɬɪɟɛɭɸɬ ɧɚɥɢɱɢɹ ɜ ɦɚɲɢɧɟ ɢɦɟɧɧɨ ɞɠɨɣɫɬɢɤɨɜ (ɧɚɩɪɢɦɟɪ, ɫɢɫɬɟɦɚ ɥɚ-
ɡɟɪɧɨɝɨ ɢɥɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɝɪɟɣɞɟɪɚ, ɫɢɫɬɟɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
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ɛɟɫɩɢɥɨɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɨɝɪɭɡɱɢɤɨɦ ɢ ɞɪ). 
Ʉɪɚɬɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɇɨɦɢɧɚɥɶɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ (ISO 14397-1): 1 850 ɤɝ; 
Ȼɚɡɨɜɵɟ ɪɚɡɦɟɪɵ (ɫ ɤɨɜɲɨɦ), Ⱦ ɯ ɒ ɯ ȼ: 3 751 ɯ 2 032 ɯ 2 118 ɦɦ; 
Ⱦɜɢɝɚɬɟɥɶ (ɞɢɡɟɥɶ): Kubota / V3800-DI-T-E3; 
Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ: 93,3 ɥ/ɫ (68,6 ɤȼɬ); 
Ɋɚɛɨɱɢɣ ɜɟɫ: 4 540 ɤɝ; 
ɋɤɨɪɨɫɬɶ: 19,8 ɤɦ/ɱ (ɫɬɚɧɞɚɪɬ); 
Ɍɨɩɥɢɜɧɵɣ ɛɚɤ: 124 ɥ; 
Ɍɪɚɧɫɦɢɫɫɢɹ: ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɚɹ; 
Ⱦɠɨɣɫɬɢɤɨɜɨɟ ɭɩɪɚɜɥɟɧɢɟ ɮɭɧɤɰɢɹɦɢ: ɫɬɚɧɞɚɪɬ. 
ɇɚ ɪɢɫɭɧɤɟ 3.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɮɪɟɡɟɪɧɨɝɨ ɧɚɜɟɫɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɛɳɚɹ ɜɵɫɨɬɚ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 1,5 ɦ 
 
 
1 - ɧɚɜɟɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 2 - ɫɬɨɣɤɚ; 3 - ɮɪɟɡɚ; 4 - Bobcat S850 
 




Ɋɢɫɭɧɨɤ 3.4 – Bobcat S850, ɜɢɞ ɫɜɟɪɯɭ. 
 
3.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɭɪɨɜɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɨɢɫɯɨɞɢɥɨ ɜ ɩɪɨɝɪɚɦɦɟ SOLIDWORKS 
2016. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɷɬɚɩɧɨɟ ɫɨɡɞɚɧɢɟ. 
ɋɬɪɨɢɦ ɨɫɟɜɭɸ ɥɢɧɢɸ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɺ ɨɬɤɥɚɞɵɜɚɟɦ ɛɭɞɭɳɢɣ ɞɢɚɦɟɬɪ 
ɜɧɭɬɪɟɧɧɢɯ ɢ ɜɧɟɲɧɢɯ ɫɬɟɧɨɤ 200 ɢ 400 ɦɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɵɫɨɬɭ ɢɧɫɬɪɭ-




Ɋɢɫɭɧɨɤ 3.5 – ɗɫɤɢɡ ɢɧɫɬɪɭɦɟɧɬɚ 
 
ɇɚ ɝɪɚɧɢ ɡɚɝɨɬɨɜɤɢ ɱɟɪɬɢɦ ɷɫɤɢɡ, ɞɟɥɚɹ ɧɟɛɨɥɶɲɨɣ ɤɚɧɚɥ, ɞɥɹ ɞɚɥɶɧɟɣɲɟ-
ɝɨ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ, ɜɵɪɟɡɚɟɦ ɟɝɨ. ɂ ɩɪɨɢɡɜɨɞɢɦ ɤɪɭɝɨɜɨɣ ɦɚɫɫɢɜ ɜ ɤɨɥɢɱɟɫɬɜɟ 




Ɋɢɫɭɧɨɤ 3.6 – Ɂɚɝɨɬɨɜɤɚ ɫ ɜɵɪɟɡɚɦɢ 
 
ɋɬɪɨɢɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɩɥɨɫɤɨɫɬɶ, ɩɨɜɨɪɚɱɢɜɚɹ ɧɚ 40ɨ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɛɭɞɭɳɟɣ ɪɟɠɭɳɟɣ ɤɪɨɦɤɢ ɪɟɡɰɚ. Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɪɟɡɰɚ 45, ɧɨ ɜ 
ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɟɥɢɱɢɧɟ ɭɝɥɚ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɛɨɤɨɜɨɣ 
ɫɬɟɧɤɨɣ ɡɚɛɨɹ ɩɨɜɨɪɨɬɧɨɝɨ ɪɟɡɰɚ ɫɨɫɬɚɜɥɹɟɬ 30 ɝɪɚɞɭɫɨɜ, ɬɨ ɫɭɦɦɚɪɧɚɹ ɭɫɬɚ-
ɧɨɜɤɚ ɭɝɥɚ ɜ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ 40 ɝɪɚɞɭɫɨɜ. 
ɋɬɪɨɢɦ ɷɫɤɢɡ ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɟɡɰɚ ɢ ɩɪɨɢɡɜɨɞɢɦ ɩɨɜɺɪɧɭɬɵɣ 
ɜɵɪɟɡ. ɇɚ ɪɢɫɭɧɤɟ 3.7 ɩɨɤɚɡɚɧ ɷɫɤɢɡ ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɟɡɰɚ. Ⱦɚɥɟɟ ɩɨ 
ɩɟɪɜɨɣ ɥɢɧɢɢ ɪɟɡɚɧɢɹ, ɨɬɫɬɭɩɚɹ ɜɧɢɡ, ɞɟɥɚɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 4 ɜɵɪɟɡɚ ɩɨɞ 








Ɋɢɫɭɧɨɤ 3.8 – ɉɟɪɜɚɹ ɥɢɧɢɹ ɪɟɡɚɧɢɹ 
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ɉɨɜɬɨɪɹɟɦ ɨɩɟɪɚɰɢɢ ɫɨɡɞɚɧɢɹ ɨɬɜɟɪɫɬɢɣ ɞɥɹ ɩɨɫɚɞɤɢ ɪɟɡɰɨɜ, ɞɥɹ ɜɬɨɪɨɣ 




Ɋɢɫɭɧɨɤ 3.9 –Ʌɢɧɢɢ ɪɟɡɚɧɢɹ 
 
ȼ ɩɥɨɫɤɨɫɬɢ ɩɨɫɚɞɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɟɡɰɚ ɱɟɪɬɢɦ ɷɫɤɢɡ ɢ ɞɟɥɚɟɦ ɜɵɪɟɡ ɩɨ 
ɫɟɱɟɧɢɹɦ, ɩɨɥɭɱɚɹ ɜɵɪɟɡ ɩɨ ɩɪɨɮɢɥɸ ɢɧɫɬɪɭɦɟɧɬɚ. ɉɪɨɜɨɞɢɦ ɬɟ ɠɟ ɨɩɟɪɚɰɢɢ 










Ɋɢɫɭɧɨɤ 3.11 – ȼɵɪɟɡ ɩɨɞ ɪɟɡɰɚɦɢ 
 
ȼ ɩɥɨɫɤɨɫɬɹɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɫɧɨɜɚɧɢɸ ɢɧɫɬɪɭɦɟɧɬɚ ɱɟɪɬɢɦ ɷɫɤɢɡɵ ɧɚ 
ɤɚɠɞɨɦ ɭɪɨɜɧɟ, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɪɟɡɟɰ ɢ ɜɵɪɟɡɚɟɦ ɫ ɩɨɦɨɳɶɸ ɨɩɟɪɚɰɢɢ 'ɜɵɪɟɡ ɩɨ 
ɫɟɱɟɧɢɹɦ'. ɉɪɨɢɡɜɨɞɢɦ ɫɤɪɭɝɥɟɧɢɟ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɚɞɢɭɫɨɦ 30 ɦɦ, ɞɥɹ ɬɨɝɨ 
ɱɬɨɛɵ ɪɚɡɛɭɪɟɧɧɚɹ ɩɨɪɨɞɚ ɦɨɝɥɚ ɩɨɩɚɞɚɬɶ ɜ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ, ɝɞɟ ɛɭɞɟɬ ɡɚ-








Ɋɢɫɭɧɨɤ 3.13 – ȼɵɪɟɡ ɩɨ ɫɟɱɟɧɢɹɦ ɫɨ ɫɤɪɭɝɥɟɧɢɹɦɢ 
63 
 
Ⱦɟɥɚɟɦ ɜɵɪɟɡɵ ɩɨɞ ɲɥɢɰɵ ɢ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɪɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɞɥɹ ɡɚ-




Ɋɢɫɭɧɨɤ 3.14 – ɒɥɢɰɵ 
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Ɋɢɫɭɧɨɤ 3.15 –Ɋɟɡɰɵ 
 




Ɋɢɫɭɧɨɤ 3.16 – ɒɬɚɧɝɚ ɮɪɟɡɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɛɨɪɟ 
 
ɉɪɨɢɡɜɟɞɺɧ ɜɵɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɜɟɫɧɨɝɨ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ, ɨɩɢɫɚɧ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ. Ⱦɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɭɞɟɬ ɨɛɥɚɞɚɬɶ ɜɵ-
ɫɨɤɨɣ ɦɨɛɢɥɶɧɨɫɬɶɸ ɡɚ ɫɱɺɬ ɬɨɝɨ, ɱɬɨ ɦɢɧɢ-ɩɨɝɪɭɡɱɢɤ Bobcat S850 ɜɨɡɦɨɠɧɨ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɩɨ ɜɨɡɞɭɯɭ ɧɚ ɩɥɚɬɮɨɪɦɟ, ɫ ɩɨɦɨɳɶɸ ɜɟɪɬɨɥɺɬɚ ɤ ɦɟɫɬɚɦ 





ȼɪɟɞ, ɤɨɬɨɪɵɣ ɧɚɧɨɫɢɬɫɹ ɚɜɚɪɢɣɧɵɦɢ ɪɚɡɥɢɜɚɦɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɧɟɥɶɡɹ 
ɧɟɞɨɨɰɟɧɢɜɚɬɶ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɞɨɥɠɚɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɚɬɵ-
ɜɚɬɶ ɧɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɨɡɜɨɥɹɬɶ ɜ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ ɭɫɬɪɚɧɹɬɶ 
ɩɨɫɥɟɞɫɬɜɢɹ ɧɟɮɬɹɧɵɯ ɩɪɨɥɢɜɨɜ. 
Ⱥɜɚɪɢɣɧɵɟ ɪɚɡɥɢɜɵ ɧɟɮɬɢ – ɷɬɨ ɨɱɟɧɶ ɫɟɪɶɟɡɧɚɹ ɩɪɨɛɥɟɦɚ, ɤɨɬɨɪɚɹ ɡɚɱɚ-
ɫɬɭɸ ɜɨɡɧɢɤɚɟɬ ɧɚ ɨɛɴɟɤɬɚɯ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɢ ɧɟɮɬɟɞɨɛɵɜɚɸɳɟɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɨɫɧɨɜɧɨɦ ɷɬɚ ɩɪɨɛɥɟɦɚ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɩɟɪɟɜɨɡɤɟ ɧɟɮɬɢ ɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɥɢ ɩɪɢ ɚɜɚɪɢɹɯ ɧɚ ɛɭɪɨɜɵɯ ɩɥɚɬɮɨɪɦɚɯ, ɚ ɷɬɨ ɧɚɧɨɫɢɬ ɛɨɥɶ-
ɲɨɣ ɜɪɟɞ ɷɤɨɫɢɫɬɟɦɚɦ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɷɫɤɢɡɧɵɣ ɩɪɨɟɤɬ ɪɚɛɨɱɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 
ɞɥɹ ɩɨɫɥɨɣɧɨɝɨ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɩɪɨɥɢɜɚ ɧɚ ɦɺɪɡɥɨɦ ɝɪɭɧɬɟ ɜ ɡɢɦɧɢɣ ɩɟɪɢ-
ɨɞ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɩɚɜɨɞɤɚ ɜ ɪɚɣɨɧɚɯ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ. ɂɡɭɱɟɧɵ ɜɨɡɧɢɤɚɸɳɢɟ 
ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɧɚ ɨɛɴɟɤɬɚɯ ɧɟɮɬɟɝɚɡɨɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢ ɬɪɚɧɫ-
ɩɨɪɬɢɪɨɜɤɟ ɧɟɮɬɢ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚ-
ɪɢɣ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɚɯ. ɇɚɣɞɟɧɵ ɜɨɡɦɨɠɧɵɟ ɫɩɨɫɨɛɵ ɭɫɬɪɚɧɟ-
ɧɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣɧɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɜɨɞɟ, ɫɭɲɟ, ɡɚɛɨɥɨ-
ɱɟɧɧɵɯ ɦɟɫɬɧɨɫɬɹɯ ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ ɫɛɨɪɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɪ-
ɛɟɧɬɨɜ ɢ ɞɢɫɩɟɪɝɟɧɬɨɜ. Ȼɵɥ ɩɪɨɜɟɞɺɧ ɚɧɚɥɢɡ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɦɺɪɡɥɨɝɨ 
ɝɪɭɧɬɚ, ɜɵɹɜɥɟɧɵ ɟɝɨ ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɜɥɢɹɧɢɟ ɧɟɮɬɟɩɪɨ-
ɞɭɤɬɨɜ ɧɚ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɫɜɨɣɫɬɜ, ɦɟɯɚɧɢɡɦ ɩɟɪɟɧɨɫɚ ɧɟɮɬɢ ɜɧɭɬɪɢ ɝɪɭɧɬɚ. 
ɉɪɨɜɟɞɺɧ ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ ɭɫɬɪɚɧɟɧɢɹ ɧɟɮɬɹɧɵɯ 
ɩɪɨɥɢɜɨɜ. Ȼɵɥ ɩɪɨɢɡɜɟɞɺɧ ɪɚɫɱɺɬ ɦɨɳɧɨɫɬɢ ɪɟɡɚɧɢɹ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɩɪɢ 
ɭɫɥɨɜɢɹɯ ɪɚɡɧɵɯ ɤɚɬɟɝɨɪɢɣ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɨɜ ɨɬ II ɞɨ V ɜɤɥɸɱɢɬɟɥɶɧɨ ɩɨ 
ɭɞɚɪɧɢɤɭ Ⱦɨɪɇɂɂ ɢ ɜɵɛɪɚɧ ɝɢɞɪɨɦɨɬɨɪ ɞɥɹ ɟɝɨ ɩɪɢɜɨɞɚ. ɉɪɢɜɟɞɟɧɚ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɜɟɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɷɬɚɩɧɨɟ ɫɨɡɞɚɧɢɟ 
ɮɪɟɡɟɪɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ. 
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